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PREFACE 

THE foundations of this work were laid in 1921 when I went to China as a 

member of the Central Asiatic Expeditions of The American Museum of 

Natural History led by Roy Chapman Andrews. Although it was originally 

planned for me to act as general assistant to Doctor Andrews, it soon became 

evident that there was nothing to hinder my working alone and independently 

as a collector of reptiles, amphibians, fishes and mammals. With a special 

fondness for reptiles and an ever increasing interest in amphibians, I naturally 

spent most of my time and energy in the field of herpetology. Other members 

of the expedition also secured reptiles and amphibians and thus a very large 

number was brought together. As soon as good series of specimens reached 

New York, Mr. Karl P. Schmidt began to study them and continued to do so 

until he had reported on approximately half of the entire collection in three 
main papers, all of which were published in 1927 (see Bibliography). After 

the completion of my field work in 1926 and my final return to New York, 

Mr. Schmidt ceased to study the material, and turned it over to me for further 
investigation. It is largely due to the extremely thorough and conscientious 
beginning made by Mr.-Schmidt that I was enabled to pursue the work, bring- 

ing it to completion in two papers, one published in 1929, the other in 1931. 

These reports by Mr. Schmidt and myself are of a strictly preliminary nature 

and include only the species actually collected by the expedition, while the 

present work is a comprehensive and critical treatment of all the known snakes, 

chelonians, and crocodilians of China, together with an annotated check list 

of the lizards. The original intention was to include the entire herpetological 

fauna in one volume, but this proved to be impossible. 
During the preparation of this work many persons and institutions have 

rendered invaluable aid, without which my task could not have been accom- 

plished. 

I have had at my disposal the collections of the British Museum (Natural 

History), London; the Museum of Comparative Zoédlogy, Cambridge, Mass.; 

the United States National Museum, Washington; the Muséum d'Histoire 
Naturelle, Paris; the Naturhistorisches Museum, Vienna; the Sencken- 

bergisches Museum, Frankfurt-am-Main; and the Naturhistorisches Museum, 
Vv 
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Berlin. To the authorities of these institutions I am deeply indebted and 

wish to express my sincere thanks. 

To Director C. Tate Regan, Doctor William Thomas Calman, and 

Mr. H. W. Parker of the British Museum; Director Thomas Barbour, Messrs. 

Arthur Loveridge and Benjamin Shreve of the Museum of Comparative 
Zoology; Doctors Leonhard Stejneger and Doris M. Cochran of the United 

States National Museum; Doctors Louis Roule and F. Angel of the Muséum . 

d’Histoire Naturelle; Doctor Otto Wettstein of the Naturhistorisches Museum, 

Vienna; Doctor Robert Mertens of the Senckenbergisches Museum; and 

Doctor Ernst Ahl of the Naturhistorisches Museum, Berlin, I am grateful for 

many courtesies and much assistance while working at their respective insti- 

tutions. 

While studying at the British Museum, I not only received much valuable 

advice from Doctor Malcolm Smith but was given access to his personal 

collection, and for this help I now express my appreciation. 

Doctor Baini Prashad has kindly supplied me with data as well as loaned 
me material from the Indian Museum, Calcutta, and Mr. Joseph R. Slevin 

has loaned me material in the California Academy of Sciences. I am grateful 
to these scientists for their help. 

My thanks are due to the following colleagues living in China who have 

supplied useful data or sent me valuable material as gift or loan: Doctor 

Alice M. Boring of Peiping, Doctor C. C. Liu of Soochow, Mr. Arthur de Carle 

Sowerby of Shanghai, Mr. Sidney D. Hsiao of Wuchang, and Mr. Mangven 
L. Y. Chang of Nanking. 

Doctor Emmett Reid Dunn of Haverford and Doctor Jean Roux of the 
Naturhistorisches Museum, Basel, have examined material for me, and for 
their service I am thankful. 

Indispensable assistance in the solution of nomenclatorial problems pre- 
sented by geographical names as well as in the allocation of obscure localities, 
has been given by Doctor Vladimir P. de Smitt of New York, Doctor R. Mell 
of Berlin, Reverend David C. Graham of Chengtu, China, and Colonel Frank 
Wall of England. Doctor Mell also extended many courtesies to me during 
my visit to Berlin. It is a pleasure to acknowledge obligations for these favors. 

From the beginning, my wife, Sarah H. Pope, has not only taken a great 
interest in this work, but from time to time has very materially helped in its 
preparation by examination of specimens, cataloguing of literature, and 
reading of completed manuscript. For this affectionate assistance as well as 
ceaseless encouragement I shall be forever grateful. 

Mr. Charles W. Dawson of Virginia served as a full-time assistant for an 
entire year. To him I express great appreciation for conscientious work 
ranging from the counting of scales to excellent typing of manuscript. 
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Mr. Harry Davis of New York has read the entire manuscript, made a 
preliminary draft of the index, and helped in innumerable other ways for many 
months, and to him I am greatly indebted. 

Messrs. John T. Nichols, John T. Zimmer, George H. H. Tate, Doctors 

Walter Granger, James P. Chapin, and E. W. Gudger, all of the Scientific 

Staff of the American Museum, have been most generous in giving advice 

whenever requested, and for their aid I am especially appreciative. 

It has been necessary throughout the preparation of this volume to look 

up many obscure bibliographic references. For cheerful and tireless help in so 

doing I am truly thankful to Miss Hazel Gay and her staff of efficient librarians. 
Miss Alma W. Froderstrom of New York, Doctor Doris M. Cochran of 

Washington, and Mr. Charles W. Dawson have supplied excellent drawings 

which are reproduced as text figures, while Mr. Hugh S. Rice of the American 

Museum has skilfully photographed numerous published illustrations, some 

of which appear as plates, others as text figures. 

The folding Map and Table are demonstrations of the beautiful lettering 
done by Mr. Frank S. Vitolo of the American Museum. 

Mr. Shoichi Ichikawa, also of the American Museum, has willingly ren- 
dered much-needed assistance in translations of Japanese text. 

Obviously, none of the work that has produced this volume could have 

been accomplished without the facilities offered by the American Museum and 

the support of its former President, Henry Fairfield Osborn, and Director, 

George H. Sherwood. I hereby acknowledge my deep appreciation to Pro- 

fessor Osborn and Doctor’Sherwood for the privilege of working under such 
superb conditions. Also I am fully mindful of the generosity of Doctor G. 

Kingsley Noble in relieving me for so long a time of my usual duties as As- 

sistant Curator in the Department of Herpetology and thus allowing me to 

devote all my efforts to the completion of this volume. 

The volume has been edited by Doctor Chester A. Reeds with the as- 

sistance of Miss Clara M. Beale and Mr. Edward A. Skinner. 
Finally, I am obligated to Doctor Roy Chapman Andrews for three rare 

opportunities: that of serving for four years as Assistant on the Central 
Asiatic Expeditions; of seven months’ research in European as well as in 
American museums; and of writing ‘‘The Reptiles of China.’’ I can only 

regret my inability to express edeadiately through words my feeling of sincere 
gratitude to Doctor Andrews. 

CLIFFORD H. Pope. 
HERPETOLOGICAL LABORATORY, 

AMERICAN Museum or NATURAL History, 

New York, N. Y., DECEMBER 1, 1934. 
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Schlegel.) 
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head, enlarged. E. Lateral view of head, enlarged. F. Ventral view of head, 

enlarged. (From Boulenger.) 
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Elaphe dione. x 2. D. Dorsal view of head. E. Ventral view of head. F. Lateral 
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Holarchus formosanus. Type. Natural size. D. Dorsal view of head and fore- 
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size. B. Ventral view of head and forebody, natural size. C. Lateral view of 
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XIV.—Taphrometopon lineolatum. x 34. A. Entire specimen. B. Head and forebody. 
C. Ventral view of head. (From Strauch.) i, : 

XV.—Psammodynasies pulverulentus. A. Entire specimen, approximately x 7%. B. 
Dorsal view of head and neck, natural size. C. Ventral view of head and 
neck, showing pattern, natural size. Specimen from the Philippine Islands. 

(From Mocquard.) 

Boiga multomaculata. D.Entirespecimen. E. Dorsal view of head. F. Lateral 

view of head. G. Ventral view of head. H. Ventral view of head and neck, 

showing pattern. I. Scales at midbody. Specimen from Hongkong. (From 

Jan and Sordelli.) 

Bungarus fasciatus. J. Dorsal view of head and forebody, x %. K. Lateral 

view of head and forebody, x %. L. Ventral view of head, natural size. 

Specimen from India. (From Wall.)  . : p é 

XVI.—WNaja hannah. Cotype. A. Ventral view of head and neck with hood fully 

expanded. B. Dorsal view with hood partly expanded. (From Cantor.) 

Naja naja atra. C, Dand E. Specimen from Nodoa, Hainan. 

Calliophis macclellandt. F. Dorsal view of head and neck. G. Ventral view of 

section of body. Specimen from China. (From Guenther.) ; 

XVII.—Thalassophina viperina. Type. x4%. (From Schmidt.) 

XVIII.—HAydrophis cerulescens. A. Entire specimen. B. Dorsal view of head. C and 

D. Lateral views of head. E. Ventral view of head. F. Scales at midbody. 

G. Ventral view of cloacal region. H. Lateral view of maxillary bone. (From 
Jan and Sordelli.) 

XIX.—Hydrophis melanocephalus. Type. Naturalsize. A. Lateral view of head and 

forebody. B. Dorsal view of head and forebody. C. Ventral view of head 
and forebody. D. Lateral view at midbody. E. Lateral view of tail. (From 
Boulenger.) a ‘ ; j ‘ j 4 : ; 

XX.—Lapemis hardwickiit. A. Entire specimen. B. Dorsal view of head. C and D. 
Lateral views of head. E. Ventral view of head. F. Ventral view of cloacal 

region. G. Scales at midbody. H. Dorsal view of skull. I. Ventral view of 
skull. J. Lateral view of skull. K. Lateral view of maxillary bone. (From 

Jan and Sordelli.) : : : : : : : : 

XXI.—Microcephalophis gracilis gracilis. A.Entirespecimen. B. Dorsal view of head. 

C. Lateral view of head. D. Ventral view of head. E. Ventral view of 
cloacal region. F. Scales at midbody. Specimen from Malabar Coast. 

(From Jan and Sordelli.) 

XXII.—Amblycephalus chinensis. Type. A. Lateral view of head. (From Barbour.) 
Amblycephalus moellendorffi. B. Dorsal view of head and forebody. C. Ventral 

view of head and forebody. D. Dorsal view of head. E. Ventral view of 
head. F. Lateral view of head. G. Pattern of body, lateral view. (From 

Boettger.) 

Vipera russelit siamensis. Type. H. Lateral view of head and forebody. 
(From Smith.) : 
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XXIII.—Azemiops feae. Type. A. Entire specimen, x 34. B. Dorsal view of head. 

C. Ventral view of head. (From Boulenger.) 

Agkistrodon acutus. Cotype. D. Dorsal view of head. E. Lateral view of 

head (rostral appendage is distinctly upturned in life). F. Lateral view of 

section of body. G. Lateral view of end of tail. (From Guenther.) . 

XXIV.—Agkistrodon halys. A. Lateral view of head. Specimen from Hupeh. (From 

Barbour.) 

Agkistrodon straucht. B. Dorsal view of head. C. Lateral view of head. 

M.C.Z. No. 7327 from Yamala Pass, Hsikang. (From Barbour.) 

Trimeresurus monticola. Cotype. D. Dorsal view of head. E. Lateral view of 

head. (From Guenther.) 

XXV.—Trimeresurus jerdonit. Cotype. A. Entire specimen. B. Dorsal view of head. 

(From Guenther.) 

XXVI.—Trimeresurus mucrosquamatus. Specimen from Formosa. (From Swinhoe.) . 

XXVII—A. Trimeresurus monticola and eggs as found in a pile of bamboo waste at 
Kuatun, Fukien. Photographed August 16, 1926. 

B. Eggs of Elaphe carinata as found in a pile of bamboo waste, Kuatun, 
Fukien, July 29, 1926 . : : ; : 
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CHAPTER I 

HERPETOLOGICAL COLLECTING IN CHINA 

INTRODUCTION 

NUMEROUS scattered references to the herpetology of China are to be found 

in the literature of the first half of the nineteenth century. During that 
period material was usually labeled ‘‘China”’ without further details. Due to 
the scanty knowledge of geography current in those early times, few people 

had any conception of the vastness of the empire then ruled by the decadent 

Manchus. Matters continued thus until the appearance in 1864 of Guenther’s 

monumental work ‘‘The Reptiles of British India,’ which dealt not only with 
India, but China, Indo-China and Siam as well. In writing of the fauna of 

China, Guenther stated (p. ix) that ‘‘we can hardly look forward to very 

numerous additions to our list of species, except perhaps from the western 

and south-western provinces.’’ Asa matter of fact, most of the snakes included 

in the following pages have been described since 1864. It must be admitted, 

however, that had Guenther confined his statement to turtles it would have 

been justifiable. Even now there is little doubt that many ophidian species 
will yet be added to the Chinese faunal list. The period from 1864 to 1888 
saw little increase in our knowledge of Chinese herpetology, and yet no attempt 
to summarize this knowledge has been made since the latter date. Obviously, 
then, the vast majority of new data that have accumulated since 1864 remain 

to be brought together as well as correlated. 

Such bringing together and correlating of so many data are seldom under- 

taken without a special stimulus from some definite focal center. The focal 
center in the present case is The American Museum of Natural History; the 

special stimulus, the Chinese collections made by its Central Asiatic Ex- 
peditions. 

CENTRAL ASIATIC EXPEDITIONS 

The Central Asiatic Expeditions were first conceived by their leader, 

Roy Chapman Andrews, as early as 1912. Three years later a definite plan of 

exploration was presented by Doctor Andrews to Henry Fairfield Osborn, 
then President of The American Museum of Natural History. The First 

3 
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Asiatic Expedition was actually led into southern and western China and 

northern Burma during 1916 and 1917. It was then that the initial part of the 

enormous reptile collection forming the basis of this volume was secured. The 

herpetological material brought back by this initial effort did not include large 

series of individual forms, but contained, nevertheless, many rare species such 

as the pit-viper, Agkistrodon monticola, and the agamid lizard, Japalura yun- 

nanensis. This work in southern China inspired Doctor Andrews with the 

idea that systematic exploration in so vast a continent as Asia required the 

efforts of more than one or two scientists. Therefore, after making pre- 

liminary surveys of Mongolia during the summer of 1919, known as the 

Second Asiatic Expedition, Doctor Andrews returned to New York with the 

basic plans for the organization of a vast attempt to unravel at least some of the 

many fascinating problems presented by the high plateau of central Asia, this 

attempt to be known as the Third Asiatic Expedition. 

A man of lesser breadth of view might have aspired to investigate only a 

few aspects of the geological and zodlogical problems of Asia, but Doctor 

Andrews was not satisfied until his plans included thorough study of Asiatic 

geology, topography, paleontology, botany and vertebrate zodlogy. As 

stated by him, ‘‘correlated work was to be the basis of the scientific organi- 

zation.” 
COLLECTING IN VARIOUS PROVINCES 

Hopei 

The field work of the Third Asiatic Expedition really began in Peiping 

on April 14, 1921, the date of Doctor Andrews’ arrival there. He was followed 

on June twenty-eighth by Walter Granger and myself. Plans for actual 

collecting were soon completed, and on July twenty-seventh Doctor Andrews 

and I set out for the Tungling region, where I was to learn as much Chinese as 

possible as well as receive training in the methods of collecting in China. 
The Tungling or Eastern Tombs region lies only a short distance to the 

northeast of Peiping. At the time of our work there, a forest remnant still 

harbored many interesting animals exceedingly rare or completely extinct in 

the adjacent parts of northeastern China. Although no reptile of the Tungling 

region is actually extinct elsewhere, some species, such as the large and hand- 

some snake, Elaphe schrenckii anomala, and the skink, Eumeces xanthi, still 

abundant there, are not readily secured in the surrounding deforested parts 

- of China. 
We first camped in the forested mountains above the area already devas- 

tated by the avid lumbermen who were working in the lower valleys. Incessant 
rains and almost total lack of a local population made collecting next to 
impossible. On August fifth, we moved down to Hsinglungshan, a busy lumber 

mart situated in a wide, cultivated valley. Here it was not difficult to arouse 



HERPETOLOGICAL COLLECTING IN CHINA 5 

interest in collecting and we soon secured large series of all the common species. 

After a few days of successful work we again moved to a lower, even more 

open site some twenty-six miles below Hsinglungshan, where substantial ad- 

ditions to our already valuable collection were made. From this camp site 
we went out of the mountains and back to Peiping, securing en route on August 

fourteenth and fifteenth at Kichowpeh a large series of the interesting brevi- 

cipitid toad, Kaloula borealis. These toads were breeding in great numbers 
in the quiet water of ditches within the walls of the ancient town. 

While this trip to the Tungling region had afforded only a few days of 

good field work, it had taught me something of the art of collecting in China. 
I say ‘‘art’’ because, in this land of ancient culture, where human relations are 
of such great consequence, the usual methods do not suffice and experience 
alone can teach one how to obtain the best results. In about three weeks I 
had gained some insight into oriental psychology and methods of dealing with 
rural Chinese which proved extremely helpful in my work in other parts of 

China. Satisfactory relations with the local farmers must always be estab- 

lished, especially whenever they are asked to do much of the actual catching 
of specimens. In approaching a farmer for information, one should not make 

abrupt, specific inquiries, because the oriental farmer, for all his rugged appear- 
ance, is in some ways a polished gentleman whose mind must be tactfully 

directed toward the desired subject. I found it also necessary to learn how to 

bargain, since in petty trading the oriental invariably asks a price far higher 
than the one he expects to receive. 

Anhwei 

Although it had been originally planned that during the remaining 

months of 1921 I should accompany Doctor Andrews on his trips into various 

parts of northern China, it became evident after my return from the Tungling 

region that there was nothing to prevent my launching out to more southern 

provinces on my own account. Therefore, September eighth found me bound 

for Ningkwo, an Anhwei city situated south of the Yangtze. Debarking from 

a river steamer at Wuhu, I rented a houseboat before proceeding to Ningkwo. 

This boat served as a base during the month spent in the region of Ningkwo, 

where the local population proved to include excellent collectors. Here I 

taught my assistant the “‘inside”’ work of collecting so that I could be relieved 

of such routine and spend much of my time searching for reptiles and am- 

phibians and making observations on life histories. Here also I adopted the 

plan of buying only specimens in perfect or almost perfect condition. Experi- 

ence soon showed me that practical people get results with the least possible 

effort and if mutilated specimens are bought, mutilated specimens will be 
brought in; but if only perfect specimens are bought, then only such will be 
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brought in. Is it not safer to kill beyond question a snake or lizard before 

attempting to handle and transport it? 
One of the most interesting results of the work at Ningkwo was the 

discovery of a new snake of the genus Elaphe, later named Elaphe bimaculata 

by Schmidt. This species had been collected before, but never recognized as 

distinct from Elaphe dione, one of the commonest snakes of northern China. 

From the point of view of behavior, the secretive “‘two-headed snake,’’ Cala- 
maria septentrionalis, is the most fascinating reptile found about Ningkwo. 
The head and tail of this species are remarkably alike in both form and color. 
A captive specimen, when held by the tail, continued to try to escape. When 

its head was pinned down the whole body was instantly thrown forward, 

wrapped around the restraining fingers, and the tip of the tail repeatedly 

pressed against them. The tail apparently takes the offensive while the head 
tries to escape. The tail, in short, not only mimics the head in form and color 

pattern, but in behavior as well. 

Szechwan 

About the time of our departure for Ningkwo, Walter Granger had left 

Peiping for Wanhsien, near which he spent the fall and winter collecting 
fossils and recent vertebrates. Most of the herpetological material secured 

by him came from two localities: Yenchingkou, which is reached by going 

about ten miles up the Yangtze from Wanhsien and then about the same 
distance inland from the south bank; and Luanshihkou, located some twenty 

miles north of Wanhsien. Granger not only spent the winter of 1921-1922 in 

the Wanhsien region, but returned twice thereafter. The reptiles secured by 
him there were the only ones collected in Szechwan by the Central Asiatic 

Expeditions. His collection includes one of the three known specimens of 
Amblycephalus boulengeri, a snake originally described from Kweichow by 
Angel. Although strictly speaking, Walter Granger is a paleontologist, never- 
theless he has a keen interest in recent vertebrates and supplemented the 

herpetological collection by material secured in Yunnan and Mongolia, as well 

as by his Szechwan finds. In Yunnan he discovered two snakes, Bungarus 
multicinctus wanghaotingi, a form of the common Chinese krait, and Am- 

blycephalus niger, a new species of another family, the Amblycephalide. 

Hunan and Anhwei 

After returning to Peiping from the Ningkwo region, I proceeded to the 
Tungting Lake in northeastern Hunan. Winter had set in by the time of my 

arrival there, and few if any reptiles and amphibians were abroad. Only a 

small herpetological collection was secured before my departure for Wuhu in 
March. The purpose of this second visit to Wuhu was to secure specimens of 
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the Chinese alligator, Alligator sinensis, known to science since 1879 but still 

rare in collections. On my 1921 trip through Wuhu, I had found no trace of 

alligators. The region was then inundated and the local fishermen had assured 
me that during flood times it is extremely difficult, if not impossible, to secure 

specimens. Upon my arrival in March, conditions were generally favorable, 
so I wasted no time in sending out a scouting expedition. After a few days, 

messages began to come in; my collector had located alligators at a point 
about seven miles above Wuhu on the banks of the Chingshui River, a stream 

entering the Yangtze from the south at Wuhu. For some time, reports as to 
the price per alligator improved, for I had wisely kept in the dark, knowing full 

well that the untimely arrival of a foreigner would send the price skyward. 

Finally, on the nineteenth of March, my collector arrived, striding proudly 
behind a rickshaw loaded down with five securely bound alligators. My joy 

knew no bounds and I was soon on my way to the scene of action. It was dis- 

appointing to learn that the specimens had been dug out while still hibernating 
in holes in the treeless river plain and were as yet quite inactive. My collector 

added life to the scene by graphically illustrating how he, with the local 

hunters, had chased down and captured barehanded a wildcat which had 

concealed itself in one of the alligator holes. Not only was this association of 

cat and alligator interesting, but also the fact that the barrenness of the 
surrounding plain had not afforded a suitable place for even a cat to hide. 

One cannot help wondering at the remarkable survival of Alligator sinensis 

in the midst of a region so densely populated, and this in spite of the fact that 

there is some commercial value attached to it. The ease with which hiber- 
nating individuals are dug up makes this survival even more puzzling. The 

only possible explanation lies in the assumption that they were once widely 

distributed and extremely abundant in the delta regions of eastern China. 

Suiyuan 

On April 18, 1922, I set out for Suiyuan to the northwest of Peiping. I 
had hoped on this trip to reach Ningsia, but the unsettled political conditions 

forced me to be satisfied with working over the region from Kweihwa to 

Paotowchen. Most of the collecting of this trip was done at Maitaichao, which 
is located some thirteen miles east of Saratsi. The herpetological fauna of 

Suiyuan is anything but rich, so we were able to secure only a few species in 
the region worked. The fauna is essentially the same as that of northern cen- 
tral Asia, and the data obtained were chiefly of importance in helping to de- 

termine the extent to which this northern element penetrates China, 

Shansi 

After completing the work in Suiyuan, I returned to Peiping and prepared 
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to collect in central Shansi. By July eighth headquarters had been established 

about sixteen miles south of Taiyuan at Chintzu. From this locality we 

secured material as far north as Ningwu. Lizards and snakes proved to be 

abundant and consequently large series of the few species were preserved. The 

fish fauna was of great interest as shown by the fact that ten of the twenty- 

eight forms collected have been described by Mr. John T. Nichols as new to 
science. On my way back to our Peiping headquarters I briefly visited the 

villages of Sohuang, near Pingting, and Niangtzekwan, on the eastern boundary 

of Shansi. 
By this time, experience had taught me the inestimable value of even a 

slight knowledge of spoken Chinese, and I therefore continued to devote as 
much time as possible to its study. In fact, from the start, I had fully intended 

to visit every province of China and considered time spent on the language 

as an investment to be drawn upon in the future. Contrary to general belief, 

the Chinese dialects do not present an insurmountable hardship to the foreigner, 

because the really difficult ones are confined to a very narrow strip of coast 

extending from Shanghai to Canton, a region of relatively small importance to 

collectors. My right to generalize is based on experience in seven provinces, 

ranging from Suiyuan in the north to the interior of Hainan in the extreme 

south, and as far west as Hunan and Shansi. These facts are recorded for 

the use of future workers, who, doubtless, upon arrival in China, will be 

solemnly informed that it is folly to attempt to learn Chinese for practical 
purposes. I shall never regret having completely disregarded all such advice. 

Hainan 

Although Swinhoe, Whitehead and other early explorers collected reptiles 

and amphibians on Hainan, the herpetological fauna of that remote island 

was not well known even as late as 1922, when it was decided that I should 

visit it to make an extensive collection of reptiles, amphibians, fishes and 

mammals. 
Soon after arriving on Hainan, I decided to make Nodoa my headquarters. 

This town is located in the hilly country intermediate between the island’s 
northern plain and its southern mountains. Ample quarters were turned over 

to me by the late Rev. William J. Leverett and other members of the American 

Presbyterian Mission at Nodoa, and throughout my sojourn there, from the 
middle of November, 1922, to early August, 1923, every courtesy was shown 

me by these kind people. 

Through the cooler winter months most of my time was spent studying 

and collecting mammals, but before the end of February, hot weather set in 
and reptiles rapidly became abundant. Surrounded by a far richer fauna 

than that of any part of northern or central China already visited, I found it 
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necessary to organize more thoroughly local helpers. Anyone who has col- 

lected in the tropics is fully aware of the fact that no single individual can hope 

to secure even a small part of the fauna single-handed. I, therefore, not only 

hired a fisherman and taught him to catch amphibians, but also employed 

other individuals who showed any aptitude for collecting. In addition to this, 

my interpreter of local dialects, Ah-Sen, advertised by word of mouth among 

all the outlying villages. Before long a steady stream of specimens was 

flowing into my injecting room and I was able to devote most of my time to 

field studies of amphibian life histories, a subject in which I was especially 
interested at that time. 

While my work was progressing at and near Nodoa, Dr. Malcolm Smith, 

now of the British Museum, visited the Kachek region and penetrated into the 

wilder mountains of southern Hainan. Doctor Smith brought together a rich 

collection during his short visit and has reported on his reptiles and amphibians 

in detail (1923, pp. 195-212) as well as written an excellent narrative of his 

journey (1923, pp. 185-194). 
Needless to say, my collection grew rapidly. It finally included more than 

one hundred species of reptiles, amphibians and fishes. The fish collection 

especially turned out to contain a remarkable number of novelties, about one 
third of the forms now known from Hainan having been based on this material. 

The reptiles alone numbered about 1600, among which nearly fifty forms were 

represented. Fifteen of these had never before been recorded from Hainan. 

The turtles alone added five species to Hainan’s faunal list. The acquisition 
of this collection stands as another milestone toward the perfect knowledge 

of the herpetological fauna of southern China. It contains invaluable material 

for comparison with that of the likewise rich collections made in Kwangtung 

by R. Mell and in Kwangsi by Sun Yatsen University of Canton. A com- 

parison of these three collections has brought our knowledge of the herpetology 
of southern China to a point comparable to that of any other region of the 

earth in the same latitude. 

Fukien and Kiangsi 

After discussing with Karl P. Schmidt the relative importance of various 

parts of China for a continued study of its herpetological fauna, we decided 

that I should make an intensive survey of the valley of the Min River in Fukien. 

Therefore, upon my return to China from the United States in 1925, I pro- 

ceeded at once to Foochow. This time I had the experience of two and a half 

years’ work in six more northern provinces to base judgment upon and, of 

course, felt infinitely more confident than ever before. 
Knowing from the experience of others that Yenping is an ideal base from 

which to work, I proceeded at once to that city, arriving April eleventh. The 
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city stands at approximately five hundred feet above sea-level, while the 

mountains immediately behind it rise to about 4000 feet and are forested in 
their more remote parts. I made actual headquarters in Hsiyuankeng, the 

deep and wild gorge just above Yenping, where a conveniently situated temple 

affords shelter from wind and rain. Although well located and surrounded by 
ideal habitats for all kinds of animal life, the extreme steepness of the gorge 

and incessant rains rendered work difficult. The small size of the only nearby 

village eliminated the possibility of collecting by means of arousing the local 

populace. It was consequently impossible to secure large series of many of 

the less common species. The few villagers with time to spare showed, never- 

theless, great interest in helping me and, as the weather cleared, my work 

improved considerably. After spending the remaining weeks of April and all 

of May in the Yenping region, where nearly sixty forms of reptilian and am- 

phibian life as well as numerous mammals and fishes had been brought to- 

gether, I decided to proceed up the Min. 

I left Yenping by boat June fifth and arrived at Chungan City the 

eleventh. From there I went at once to Hsingtsun, one of the famous tea 

markets of the Bohea Hills. It seemed impossible to interest the local farmers 

of the Hsingtsun region in collecting, so, on June twentieth, I set out by foot 

for my final objective, Kuatun. This collecting site is situated in the high 

mountains separating northwestern Fukien from northeastern Kiangsi. It 

was first made known to science by Abbé Armand David, who visited it in 

1873 and secured so much interesting material that Mr. J. D. La Touche went 

there in 1896 and again in 1898. His collections in turn contained a sufficient 

number of novelties to show that this veritable mine had by no means been 

exhausted by David. For a few years after 1898, members of the T’ang 

family of Foochow continued the work begun by David and La Touche so 

that Kuatun soon became the common type locality of innumerable species 

of animals. 

At 2:00 P.M. of my second day’s walk from Hsingtsun, I reached San- 

chiang, a village at the base of the mountain upon which Kuatun is located 

and a long hour’s climb from Kuatun itself. The villagers gave me a hearty 

welcome and, in strong contrast to the population of Hsingtsun, seemed to 

be anxious to collect. Unsettled times had for years prevented the T’angs 

from visiting the region, but surprisingly enough, many of the people recalled 

the collecting of former years and some even remembered La Touche’s visits 

of 1896 and 18908. 

Although deforestation is in progress in the open valleys about Sanchiang, 

the slopes of the higher mountains of the vicinity are still forested, and it is 

probable that not enough damage has been done to affect the reptile and 
amphibian life of the region. Kuatun itself is little more than a series of houses 
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widely scattered through an elevated valley, bowl-shaped at its upper end and 

terminating high on one flank of Kuatun Mountain. For a livelihood, the 
industrious inhabitants hunt, cultivate tea, dry bamboo shoots and prepare 

bamboo fiber. The fiber and dried shoots are sold in distant market towns of 

more thickly populated regions. 
Early on the morning after our arrival, a boy voluntarily appeared with 

a snake tied to a stick. Obviously, interest in collecting had been aroused, 

and from that moment on specimens were brought in as fast as could have been 

wished. Seven days in the week found me, as well as my several assistants, 

busy from daylight to long after dark and even well on into the night. Although 
I slept at Sanchiang, the Kuatunites made regular visits to bring specimens, 

while I in turn frequently spent the day collecting in the Kuatun valley. 

About the middle of July, a slight infection of my foot grew worse and, 

because of it as well as a desire to work in the general region of Foochow before 

winter, I decided to return to the coast. On the way down, a brief halt at 

Yenping allowed Chen Da-Da, my chief collector, to secure more specimens 
from Hsiyuankeng. 

After spending a few days at Foochow and Kuliang, I proceeded to Futsing 
Hsien, which lies on the coast immediately southeast of Foochow. This 

district, with its low, level plains, is nearly everywhere well populated. The 
few rugged mountains that intersect the plains are covered with grass, scrub 

evergreens and dense thickets. Headquarters were established at Lingshihszu, 

a monastery lying within a bowl-shaped valley encircled by the most unspoiled 

mountains of Futsing Hsien. 

The few villagers of the Lingshihszu valley proved to be willing helpers 
and our collection grew rapidly. In fact, the number of species secured here 
and at Foochow falls little short of the total for Yenping, and this in spite of 
the relatively wild condition of the Yenping mountains. An explanation of 

the wealth of the Futsing Hsien fauna lies partly in the presence there of 

tropical forms unknown at Yenping. Toward the end of September, work 

with the amphibians and reptiles of Futsing Hsien was brought to a close. 

The weather had grown much cooler and specimens had become increasingly 

difficult to secure. On October fifth, headquarters were moved out of the 

Lingshihszu valley, and from then on until early spring of 1926 my time was 

devoted to mammal collecting. 
During the hunting of the winter I had determined to return to the 

Sanchiang-Kuatun region and complete my collections from there. The brief 

visit of the previous summer had convinced me that the surface had barely 

been scratched. Consequently, April 24, 1926, found me once more at San- 

chiang. My former helpers greeted me with open arms and promised to 
collect more vigorously than ever before. My visit of the previous year had 
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made me quite familiar with the surrounding ranges, and this time I was able 
to work alone and without a guide. My chief interest still centered in am- 

phibian life histories, so of course most of my time was spent in the forests 

and streams. The excellent team of assistants with me was so well trained 

that they took almost entire charge of the indoor part of the work and thus 

I was left free to devote nearly all of my efforts to actual field observations. 

I had originally planned to go into Kiangsi from Sanchiang and investigate 

the eastern part of that province, but, as time slipped by, there was more and 

more to do, so I finally decided to send Chen Da-Da on a brief visit to Hokow. 

The small but rich fish collection secured on this trip proved to be of special 

value, containing as it did no fewer than six new forms, all of which have been 

duly described by Mr. Nichols. The reptiles and amphibians, although repre- 

senting known species, have been of considerable interest for purposes of com- 

parison. 

At the end of five months spent at Kuatun and Sanchiang, I received 

word from Doctor Andrews that the time for my return to the United States 
had arrived. On September 4, 1926, I left the region with deep regret. Without 

doubt, my most successful work had been accomplished here where, also, the 

local populace had been by far the most codperative of any it has been my 

good fortune to be among either in China or America. 

A prolonged study of the Sanchiang-Kuatun collections has proved that 

no mistake was made in the choice of a region to work intensively. A brief 

summary will suffice to show the richness of the herpetological fauna secured 

there. In number of forms the snakes come first, with a total of thirty-five, 

and frogs second, with twenty-four. No fewer than six of the snakes proved 

to be new to science. The lizards are far behind with only nine, but these 

represent six families, so there is sufficient variety in this group to make up 

for lack in numbers. Turtles, oddly enough, are totally absent, while the two 

salamanders testify to the scarcity of this group also. Making allowances for 
a few species that undoubtedly escaped us and still others that might acci- 
dentally reach the region, it may be safely concluded that fully eighty forms of 

reptile and amphibian life occur about Sanchiang and Kuatun at altitudes 

ranging from approximately 3000 to 5500 feet. 



CHAPTER II 

METHOD FOLLOWED IN SYSTEMATIC ACCOUNT 

GENERAL STATEMENT 

THE method of treatment of each form included in Part II does not follow 

any existing pattern known to me but has been worked out in such a way as 

to place equal emphasis on various aspects of herpetology, such as description, 

distribution, ecology and synonymy. In the past, far too much emphasis 

has been placed on description and synonymy at the expense of ecology. 

While it must be admitted that the ecology included here is of a rather prim- 
itive kind, nevertheless, it is the best available and must suffice for the present. 

Special effort has been made to completely document Part II. The object of 

this is to allow students to refer back to original sources and thus check the 

accuracy of all borrowed statements. In this respect I believe the present 

work to be unusual since far too many general faunal monographs make blanket 

statements which can never be traced to their original sources. 

Each form is dealt with under a maximum of six headings, the treatment 

under every heading being standardized as explained below. - 

Synonymy 

Complete synonymies are seldom given, but all names of forms actually 
based on Chinese material are included. Generic synonymies are even more 

abbreviated, but the most pertinent generic names will be found in either 

the generic or the specific synonymies. Strict chronological sequence is 

followed and every new combination of names set off as a separate paragraph. 

Great care has been taken in spelling, but in a few cases specific names differing 

only in the presence of a single or double final ‘‘i’’ have been included in the 

same paragraph. Incorrect names based on misidentifications have been 

placed in the synonymies of the species that the original material actually 

represents, but not, however, without the customary indication. 

In every reference, the date of publication immediately follows the author’s 

name. Whenever a second and different date is involved it is placed after the 
name of the publication. 

13 



14 THE REPTILES OF CHINA 

Description 

Asarule, each species is first diagnosed by a concise and fully standardized 

description based on the best series available. Following this, additional 

data are given illustrating the ranges of geographical variation, size attained 

and any other points of special interest. Sexual dimorphism is considered 

next, and this in turn is followed by the original description or a translation of 

it. A detailed description of the hemipenis closes the section. Various de- 

viations from this plan are often unavoidable, due to lack of data, the difficulty 

of securing certain specimens for examination, etc. Some original descriptions 

have been omitted because of their extreme brevity, but in such cases the stand- 

ardized descriptions have been correspondingly amplified. The color pattern 

is described either in the original or in the standardized description. 

Considerable care has been exercised in counting the maxillary teeth. 

The figure given always represents the full complement of teeth and not just 

the number that happen to be in place at the time of examination. These true 

counts can be obtained only by a painstaking search for empty sockets in the 

tooth-bearing edge of the maxillary bone. 

Every description of a hemipenis represents a ventral view of one of 

these organs lying in its normal position in the tail. The aspect described 

can best be obtained by cutting the hemipenis longitudinally down the side 

opposite the sulcus. The line on which the cut is made generally extends 

along the lower, inner surface of the organ, i.e., the ventral part of the surface 

lying adjacent to the other hemipenis. Of course the full normal extension or 

point of termination cannot be accurately determined if the organ is even 

slightly everted. Although the exact taxonomic value of these hemipenial 

descriptions is as yet unknown, I believe that they will prove to be extremely 

useful. 

Distribution 

Both vertical and horizontal ranges of the individual species have been 

worked out with great care, and doubtful locality records have been un- 

hesitatingly questioned but only rarely omitted. Names of localities are 

standardized as fully described in Appendix I. The entire Chinese distribution 

of every form is given in detail, while all extra-Chinese distributions are 

included but in much more general terms. 

Habits and Habitat 

All scientific data on the habits and habitat preferences of snakes and 

turtles in China have been given once and credited to the first observer 

or recorder. In the case of very widely distributed species, published 

summaries of observations made in extra-Chinese territory have often been 
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referred to, since, in such cases, it seemed quite unnecessary to cite the 

original sources. 

Special emphasis is placed on life histories, not only because they are in 

themselves extremely interesting and valuable, but also because the relation- 

ships and ranges of many species cannot be understood until the life histories 
concerned have been thoroughly worked out. 

Material Examined 

I have included under this heading all the specimens from China (and some 

from elsewhere as well) that have been seen by me. In short, I can vouch for 

the identifications of the specimens listed here. It is my conviction that most 

of the general faunal and regional works in herpetology are too indefinite to be 

of real value to the student and yet too technical to help the layman. This 

section is added as a final precaution to render such criticism inapplicable to 
the present work. 

Remarks 

General or special discussions, subjects requiring special emphasis, and 

odd points are treated in this, the closing section. 

ADDITIONAL EXPLANATIONS 

Rules 

The International Rules of Zodlogical Nomenclature have been in- 

terpreted literally and followed in every detail. These rules, together with 
Opinions I-123, may be found on pp. 9-92 of an article by Karl Krejci-Graf 

published in Special Publication, Liang-Kwang Ti-Chih Tiao-Cha-So, Canton, 
No. 12; 1932. 

The name of the author of a species or subspecies is placed in parentheses 
when, and only when, the generic name used is not identical with that originally 
applied by the author. 

Area 

The area covered exhaustively includes all of China south of a straight 
line connecting the northern extremity of the Liaotung Gulf with the northern- 

most point of Kansu. The western provinces of Chinghai and Hsikang are 

included. Sinkiang (Chinese Turkestan), on the other hand, is omitted. Due 

to the continuous political changes, it is much simpler to define the northern 
boundary of the area treated by an imaginary line than by the ever-changing 

political boundaries. 

Period 

All available herpetological literature published from 1758 to 1933, 
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inclusive, has been drawn upon in writing this book. Some literature dated 

1934 has also been included. 

Literature Omitted 

Three papers written by P. Pavloff and published in 1932 and 1933, 

although listed in the Bibliography, have been disregarded elsewhere. This 

is due to the obvious fact that Pavloft’s conception of species and subspecies 

by no means conforms to that current among herpetologists, and consequently 

the introduction of his records could result only in great confusion. 
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CHAPTER III 

THE CHELONIANS 

INTRODUCTION 

THE reptiles of this order, generally known as turtles, a term somewhat 

less restricted than the likewise widely used terrapin and tortoise, are perhaps 

too well known to require special definition. The name chelonian, though 
not as familiar as those just given, is, nevertheless, the least ambiguous and 

most definite non-technical one available. 
Recent turtles represent much depleted end stages of long evolutionary 

lines dating from the Triassic. For this reason interrelationships of surviving 

species are often obscure and many opinions as to the best generic arrange- 

ment exist. 

Since both Stejneger (1907) and Smith (1931) have given generic syn- 

onymies of Asiatic turtles, I have almost entirely omitted them below. 

Lindholm (1929, p. 275) has compiled a very useful and well-documented 
list of the recent chelonians of the world, including genera and higher groups 

and giving generic types. 

Key FOR IDENTIFICATION OF CHINESE FAMILIES 

I. Limbs clawless; carapace with seven prominent, longitudinal 
HIG SESuSIze AIMANtIC? MATING wh cpa sie ate <-sckeseaeKe’~ rer ore ko Dermochelide, p. 20 

II. Limbs with one or more claws; carapace without seven longitu- 

dinal ridges 

A. Shell covered with horny shields 

1. Digits not distinct; limbs paddle-shaped with one or two 
claws; size large;"marine..)....- sees ses scae ss: Chelonitde, p. 21 

2. Limbs not paddle-shaped; digits distinct; four or five 

claws present; not marine 

a. Plastral shields separated from marginals by infra- 
TAT OINAIS Peet ok! ari. ss dareapera shan etiete a wormictoe Platysternide, p. 25 

b. Inframarginals lacking, plastral shields in contact 

WilbhemarottiellSe...-.5-Wor tsetse com aise eter tee ated tx Testudinide, p. 27 

Ba shellicoverediwithisoft skins aac. oyesteee tees oe Trionychide, p. 56 
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CLASSIFICATION AND DESCRIPTION 

’ Class REPTILIA 

Order TESTUDINATA 

Family DERMOCHELIDE 

This family includes but a single genus. 

Genus Dermochelys Blainville 

Dermochelys Blainville, 1816, Bull. Soc. Philom. Paris, p. 111 bis [=119] (type, Testudo coriacea). 

The leatherback has frequently been recorded under the generic name 

Sphargis Merrem, 1820. 

1. Dermochelys coriacea (Linnzus) 

Figure 1 

Testudo coriacea Linneus, 1766, Syst. Nat., ed. 12, I, p. 350. 

Dermatochelys coriacea Swinhoe, 1870, Proc. Zool. Soc. London, p. 409 (specimen taken at Amoy and released). 
Dermochelys schlegelii Stejneger, 1907, Herp. Japan, p. 485 (full synonymy). 

za 

Fic. 1. Dermochelys coriacea. Nat. size. Dorsal view of juvenile. U.S.N.M. No. 19796. (From 
Stejneger.) 
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Description:—This giant among turtles is recognized at once by the 

absence of horny plates on its back which is covered instead with smooth skin 

and has seven prominent, longitudinal ridges. In the young, the body and 

limbs are covered with small, irregularly polygonal shields. 

Deraniyagala (1930, p. 54) gives the following dimensions of a ‘‘normal 

female’ taken off Ceylon: 

WASTE GLE Glo Acc Ud AOS OR EC CRORE bis Cla SAIS ERS bs ce ae RIP Cp a 301.63 kgms. 

Length of carapace along curve of neural ridge................ 1475 mm. 

si prOsSMOUb CORE Oli baller rene te ee tecn siete ais stems evap barat re) 1875 

Burne (1905, p. 291) describes in detail the muscular and visceral anatomy 

of a Japanese specimen. 

Distribution:—Swinhoe’s Amoy record is the only actual proof of the 

presence of coriacea on the coast of China that has come to my notice. Stejneger 

(1907, p. 487) has summarized early evidence of its occurrence on Japanese 

coasts. 

Widely distributed in tropical seas. 

Habits and Habitat:—Deraniyagala (1930, p. 48) has given the best 

account of this turtle and has described its breeding on Ceylon coasts. Ac- 

cording to him it lays from 90 to 150 eggs that require probably 65 to 70 days 

to incubate. The eggs are buried deep, and the site of laying is hidden by the 

female’s plowing up of the sand for about ten square meters all around. The 

newly-hatched turtles can swim and dive easily. Half-grown specimens are 

unknown. 

Remarks:—Stejneger (1907, p. 485) used Garman’s specific name, schle- 

gelii, but presented no data to substantiate separation of the Pacific from 

the Atlantic turtles. Smith (1931, p. 59) considers the leatherbacks as repre- 

senting a single species and in this opinion I concur. 

Family CHELONIID 

The chelonians of this family are entirely marine. They are generally 

known as sea turtles. Only three genera exist. 

Key FOR IDENTIFICATION OF GENERA 

I. Four pairs of costal shields, the first separated from nuchal by the 

anterior vertebral 

A. Two pairs of prefrontals; dorsal shields strongly imbricate in 

early life, becoming juxtaposed with age................ Eretmochelys, p. 22 

B. A single pair of prefrontals; dorsal shields juxtaposed....... Chelonia, p. 23 

II. Five or more pairs of costal shields, the first in contact with nuchal; 
two pairs of prefrontals; dorsal shields juxtaposed.......... Caretta, p. 24 
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Genus Eretmochelys Fitzinger 

Eretmochelys Fitzinger, 1843, Syst. Rept., p. 30 (type, Testudo imbricata). 

This genus, as here understood, is monotypic. 

2. Eretmochelys imbricata (Linnzus) 

Figure 2 

Testudo imbricata Linnzus, 1766, Syst. Nat., ed. 12, I, p. 350. 

Eretmochelys squamosa Stejneger, 1907, Herp. Japan, p. 511 (full synonymy). 

Chelone imbricata Mell, 1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 109 (specimens, supposedly 

from the Hainan region, seen in Canton and Hongkong markets). 

Eretmochelys imbricata Herklots, 1931, Hong Kong Nat., II, p. 82, Pls. 11-1v (photograph of specimen taken 

“off Haiphong ... not far from . . . Hainan”). 

Description:—Dorsal shields imbricate, becoming juxtaposed with age; 

margin of carapace including 25 shields, more or less strongly serrated pos- 
teriorly; 4 pairs of costal shields; jaws hooked; 2 pairs of prefrontals. Cara- 
pace dark brown, marbled with yellow. 

The tricarinate condition of the carapace in the young disappears with 
age. 

Fic. 2. Eretmochelys imbricata. a. Dorsal view of carapace, x 14. b. Dorsal view of head, x %. (After 
Stejneger.) 

Distribution:—This turtle has been recorded with certainty along the coast 

of China only in the region of Hainan. Stejneger (1907, p. 511) has summa- 
rized evidence of its presence in Japanese waters, stating that it is the basis of 
an important fishery in the Riu Kius and that it occurs on the coasts of Japan 

proper. Horikawa (1930, p. 23) has recently recorded it from the Pescadores. 

Widely distributed in tropical seas. 

Habits and Habitat:—A recent account of the habits of this turtle has been 

given by Deraniyagala (1930, p. 72). 

Remarks:—The hawksbill is the source of the tortoise-shell of commerce. 
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Genus Chelonia Latreille 

Chelonia Latreille, 1802, Hist. Nat. Rept., I, p. 22.—Fitzinger, 1843, Syst. Rept., p. 30 (type, Testudo mydas). 

This genus, as here understood, is monotypic. 

3. Chelonia mydas (Linnzus) 

Figure 3 

Testudo mydas Linnzus, 1758, Syst. Nat., Ed. 10, p. 197. 

Chelonia japonica Stejneger, 1907, Herp. Japan, p. 509, figs. 393-395 (full synonymy). 

Chelone mydas Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 24 (China Seas).—Mell, 

1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 109 (Hongkong market). 

Description:—Dorsal shields juxtaposed; margin of carapace including 25 
shields not or but feebly serrated posteriorly; 4 pairs of costal shields; jaws 

not hooked; a single pair of prefrontals. Carapace brown or olive with yellow 
markings. 

The carapace of the young is tricarinate but the lateral keels are very 

poorly developed. 

Fic. 3. Chelonia mydas. Nat. size. Hatchling. a. Dorsal view of carapace. b. Dorsal view of head. 

U.S.N.M. No. 7706 from the Bonin Islands. (After Stejneger.) 

Distribution:—Stanley (1914, p. 24) has listed Chinese material repre- 
senting this species, and Mell (1922, p. 109) has seen specimens in the Hong- 

kong market but no really definite and concrete records are to be found. 

Herklots (1931, p. 82) states that it lays eggs on islands near Hongkong in 
July and August. The green turtle has long been known to occur in Japan 

and to breed on the Bonin Islands (Stejneger, 1907, p. 510). 

Habits and Habitat:—Recent accounts of the habits of Chelonia mydas 

have been given by Deraniyagala (1930, p. 67) and Moorhouse (1933, p. 1), 

the former for the region of Ceylon, the latter for Heron Island, Queensland. 
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Genus Caretta Rafinesque 

Caretta Rafinesque, 1814, Specchio Sci., Palermo, II, No. 9, p. 66 (type, C. nasuta = Testudo caretta). 

This genus, as here understood, includes two species, the one treated 

below which is of wide distribution, and kempii of the Gulf of Mexico and 

the seas off the eastern coast of the United States. 

4. Caretta caretta olivacea (Eschscholtz) 

Plate I 

Chelonia olivacea Eschscholtz, 1829, Zool. Atlas, p. 2, Pl. 111 (type locality, Manila Bay). 

Caretta olivacea Stejneger, 1907, Herp. Japan, p. 507, Pl. xxiv (full synonymy).—Sowerby, 1925, Journ. N.- 
China Br. Roy. Asiat. Soc., (N.S.) LVI, p. vii (Hwangpu above Shanghai); 1929, China Journ., XI, p. 45, 

Pl. (between the Four Sisters and Two Brothers Islands east of Chusan Island, about 29° N. Lat. by 

123° E. Long.). 
Thalassochelys caretta Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 24 (China Seas).— 

Mell, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 109 (markets of Canton and Hongkong). 

Description:—Dorsal shields juxtaposed; margin of carapace including 23 

to 27 shields, more or less serrated posteriorly; at least 5 pairs of costal shields; 

jaws strongly hooked; 2 pairs of prefrontals. Carapace brown. 
There are few data available on the number of marginals in Pacific speci- 

mens (caretta olivacea), but Coker (1910, p. 61) found that, in Atlantic material 

(caretta caretta), an equal number of individuals have 12 and 13, while the 

nuchal is occasionally divided. The number of shields included in the margin 

TABLE I. DORSAL SCUTES AND DIMENSIONS OF CARETTA CARETTA OLIVACEA 

Remark or 
Locality and Length of 

Authority Shanghai Costals Marginals Nuchal Carapace 
Mus. No. Along 

Curve 

Sowerby....... Fukien Coast | Right 7 Right 12 Divided 880 mm. 
No. 2579 Left 6 Left 12 trans- 

versely? 

Sowerby....... Fukien Coast | Right 5 Right 11 Single 1014 mm. 
No. 2580 Left 5 Left 11 

Sowerby....... Hwangpu Right 5 Right 11 Single 1027 mm. 
No. 2581 Left 5 Left 12 

Smuthi seen ee Nuchals + Marginals A general 
27, rarely 25 statement 

for 
olivacea 

Deraniyagala . .| Ceylon 13, occasion- | Frequently General 
ally 14 divided statements 
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of the carapace in caretta caretta may, therefore, be put down as 25 or 27, 

occasionally 26 or 28. These figures do not include abnormal and asymmetrical 

arrangements. Both Smith (1930, p. 71) and Deraniyagala (1930, p. 79) give 

the marginal counts of Pacific (caretta olivacea) specimens as somewhat higher 

than those included in data on three Chinese individuals in the Shanghai 
Museum of the Royal Asiatic Society kindly furnished me by Mr. Sowerby. 
Table I illustrates this point in detail. 

The number of costals is very variable, but Pacific specimens have a 

definitely higher average count than those from the Atlantic (Coker, igo, p. 

62; Deraniyagala, 1930, p. 82; Babcock, 1930, p. 95) and I therefore consider 

Smith’s (1930, l.c.) use of a trinomial justifiable. 

The tricarinate condition of the carapace in the young disappears with age. 

Distribution:—This turtle has long been known to breed on the southern 

coasts of Japan through the summer months as shown by Stejneger (1907, p. 

508). Tomita (1929, p. 351) states that, in this region, olivacea lays from 10 

to 14 dozen eggs requiring 6 to 8 weeks for incubation. More definitely, he 

gives 47 days as the usual period from laying to hatching. In spite of its 

abundance in Japanese waters, Sowerby’s two records (Hwangpu; and between 

the Four Sisters and Two Brothers Islands situated east of Chusan Island) 

are the only really concrete ones for definite Chinese localities. 

Widely distributed in tropical and semi-tropical Pacific waters. 

Habits and Habitat:—The habits of this turtle have already been touched 
upon but it might be added here that the stomach of the Hwangpu example 

referred to above was full of crab remains (Sowerby, 1929, p. 45). Deraniyagala 

(1930, p. 81) gives additional notes on the feeding and other habits of the 
loggerhead. 

Family PLATYSTERNIDZ 

This family includes but a single genus. 

Genus Platysternon Gray 

Platysternon Gray, 1831, Proc. Zool. Soc. London, p. 106 (type, P. megacephalum). 

There is only one species in the genus Platysternon. 

5. Platysternon megacephalum Gray 

Figure 4 

Platysternon megacephalum Gray, 1831, Proc. Zool. Soc. London, p. 107 (type locality, China). 

Platysternum megacephalum Mell, 1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 108 (Lofaoshan, 

400-500 meters; Tinghushan; near Hunan-Kiangsi boundary, 550-800 meters; and east of Shiuchow, 

550-800 meters, four Kwangtung locality records)—Fang, 1930, Sinensia, Nanking, I, p. 96, figs. 1-2 

(Sanfang, Kwangsi).—Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 142 (Lohsiang, 
Chinhsiu and Kuchen, Kwangsi). 
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Description:—This remarkable turtle is immediately recognized by its 

depressed form, long tail and large head. The latter cannot be drawn into 

the shell. Schmidt (1927, p. 401) records a Hainan specimen with a carapace 

184 mm. long. Sixteen examples listed by him from Hainan had the following 

average dimensions: 

MenethvOrcarapace. «ne ee seas ence isle alee ter ierene tenet tolete ieee 136 mm. 

Wiadlthvof carapace’: fi. vasnricra ccc state A uoceee er er eta toto neneiey rete ee 101 

Wepthvotishell’y. heck cae s- Seep amen eberetacletel eo miey ps tel 43 

Bcenet bron lastrOn ih. i Abts <b irsy eeenae rs ae hes ac Neenceel ee ked tered ie 107 
ILS H OVO, NL Some Ona Reon TORS Teo eo oF Joon oondaobare ok 146 

Siebenrock (1907, p. 1742) has given a full account of the anatomy of this 

interesting turtle. He states that the cloaca is situated more posteriorly and 

that the tail is the thicker in the male (p. 1757). 

Fic.4. Platysternon megacephalum. Nat. size. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. 

No. 30109 from Hainan. 

Distribution:—In China, megacephalum has been frequently reported from 

Kwangtung, including Hainan, and Kwangsi. It is also known along the 

coast to the region of Foochow. 

Distributed from southern Burma eastward through Siam and Indo- 

China to China. 

Habits and Habitat:—P. megacephalum frequents mountain streams. Mell 

(1922, p. 108) reports it from 400 to 800 meters above sea-level in Kwangtung, 

while Boulenger (1893, p. 311) describes a specimen taken at 3000 feet in the 

Karin Hills, Burma. On Hainan, it was not found near Nodoa but only in 

the mountains to the south (Schmidt, 1927, l.c.). 
Smith (1931, p. 74) states that ‘‘it is a good climber, ascending trees and 

rocks in search of food and to bask in the sun.”’ It is, however, nocturnal 

(Mell, 1929, p. 234). 
In captivity, it has been described as eating meat, snails, worms, and 

fish (Fea, 1897, p. 449; Smith, 1931, l.c.; Siebenrock, 1907, p. 1757). 
P. megacephalum lays but 2 eggs at a time (Mell, 1929, p. 192). 
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It has a fierce disposition and bites freely when annoyed, often holding 
the mouth open while on the defensive (Fea, 1897, l.c.; Siebenrock, 1907, p. 

1758; Schmidt, 1927, l.c.; and Mell, 1929, p. 234, fig. 18). I observed in the 

field that specimens have a tendency to hold on while biting. They also hiss 
when disturbed and, if tapped on one side of the shell, raise the opposite side. 

When walking, megacephalum advances at the rate of 25-27 feet per 

minute (Schmidt, 1927, l.c.). 

Material examined:—I have seen the following specimens from China: 

17 from Hainan, 5 from Amoy, and 1 from the Foochow region, in the American 

Museum; the type, and another example with no more definite locality than 

southern China, in the British Museum; and 1 from Lohsiang, in the Museum 

of Comparative Zodlogy. 

Remarks:—P. megacephalum is eaten in Burma and China (Fea, 1897, 
l.c.; Mell, 1922, l.c.; and Fang, 1930, p. 100). The shell is used in making 

medicine (Fang, 1930, l.c.). 

Family TESTUDINID 

The term Testudinide as employed here includes the Emydide and 
Testudinide of the classification adopted by Smith (1931, p. 55). His Testu- 

dinidz includes but a single Asiatic genus, namely, Testudo, and is equivalent 

to the term Testudinine as used below. 

Damonia? crassiceps Gray, 1870, p. 43, based on a sketch by Reeves, 

has been tentatively placed in the synonymy of Damonia subtrijuga by Smith 
(1931, p. 105). The generic name Damonia is, however, no longer valid but 

must be replaced by Malayemys Lindholm, 1932 (p. 30). 

Key FOR IDENTIFICATION OF CHINESE GENERA 

I. Limbs more or less flattened; digits webbed; top of head covered 

anteriorly with undivided skin; costal plates not wedge-shaped 

with alternating broad and narrow ends 

A. Hexagonal neural plates short-sided behind 

1. Plastron hinged; plastron connected with carapace by a 
AS rT TE 1m Arree Mey cbs toc teatevcke sista shel ou nds Pave RGaa Shsaeie raneT eho te Cyclemys, p. 28 

2. Plastron not hinged; plastron directly united with cara- 
ACE Sete chy elaine ae Sine haksiets eed nen iA a Saevele-o sie Geoemyda, p. 35 

B. Hexagonal neural plates short-sided in front; plastron not 

hinged; plastron directly united with carapace 

1. Entoplastron intersected by gularohumeral suture 

a. Alveolar surface of upper jaw without a longitu- 

dinal, median ridge 
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(1) Top of head covered posteriorly with smooth 
undivided skin; alveolar surfaces of jaws 

MATTOW «nas shogessc cae oGicmaes dies hersdsni Clemmys, p. 37 

(2) Top of head covered posteriorly with small 

shields or granular skin; alveolar surfaces 
Of yaws broaden spine see hes ate enter Geoclemys, p. 43 

b. Alveolar surface of upper jaw with a longitudinal, 

median ridge; top of head covered posteriorly 

with undivided skin; sides of head with numer- 

ous, narrow, longitudinal, yellow stripes....... Ocadia, p. 48 

2. Entoplastron not intersected by gularohumeral suture; 

entoplastron broader than long.............. Pseudocadia, p. 50 

II. Limbs more or less cylindrical, the posterior pair club-shaped; 
digits not webbed; top of head covered anteriorly with 

shields; costal plates wedge-shaped with alternating broad 

and narrowvendsiss Win. San ig ee Bees teenie tra tek ot cisteas Testudo, p. 54 

No difficulty should be encountered in identifying Chinese turtles if the 

following facts are kept in mind: 

r. As a rule chelonians change their shape and general appearance with age, and there- 

fore individuals of an ontogenetic series must not be expected to resemble one another too 

closely. 

2. With the exception of the hinged condition of the plastron and the relation of the 

plastron to the carapace, the value of the characters used in the foregoing key should not be 

affected by ontogenetic change. In juvenile specimens of Cyclemys the hinge of the plastron 

and the ligamentous connection of carapace and plastron are not readily detected. 

3. The head pattern of turtles is characteristic of and remarkably constant in each 

species and should be frequently relied upon in identifications. The illustrations are espe- 

cially valuable in this respect. 

Genus Cyclemys Bell 

This genus is made up of several species distributed from Assam, southern 

China, the Riu Kiu Islands and Formosa southward through the peninsula of 

southeastern Asia into the Malay Archipelago. 
It is entirely possible that Cyclemys amboinensis (Daudin) occurs in China, 

but I have not included it below because one of the two Chinese records of it 

is old, the other somewhat indefinite. Both of these records possibly could 

have been based on imported specimens. The abundance of amboinensis in 
the Malay Archipelago and the southern part of the peninsula of southeastern 

Asia means that it might readily find its way to China by boat. The two 

records just referred to follow: 

Cistudo Amboinensis Duméril and Duméril, 1851, Cat. Méthod. Rept. Mus. Paris, p. 7 

China). 

oe Angel has kindly written me that the specimen on which this record was based 

still exists in the Paris Museum and that its identity is correct. 
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Cyclemys flavomarginata Mell, 1922, Archiv. Naturg., LXXXVIII, Abt. A, Heft 10, p. 

108 (Tung Kiang region, Kwangtung) (not of Gray, 1863). 

Doctor Mell has informed me that the specimens on which this record was founded were 

bought by him in the Canton market and subsequently lost. They were stated to be from 

the region cited above. 

In C. amboinensis the carapace is not strongly tricarinate or flattened 

middorsally, nor is its posterior margin serrated. The plastron is rounded or 

feebly notched behind, the sole of the foot covered with numerous, small, flat 

scales and the temporal arch complete. The last two characters serve to 

distinguish it from flavomarginata, for in that species the sole of the foot has 

only six to eight large flat scales while the temporal arch is incomplete pos- 

teriorly. 

Key For IDENTIFICATION OF CHINESE SPECIES 

I. Carapace strongly tricarinate, flattened between the lateral keels, 
postenorameanginiserrated!sa o6 qeeeas-n aes hata eine ete seieens mouhotit, p. 31 

II. Carapace not or only feebly tricarinate, not flattened middorsally, 

posterior margin not serrated 

A. Plastron rounded or feebly nicked posteriorly............... f. sinensis, p. 29 

B. Plastron distinctly notched posteriorly 

1. Top of head largely light yellow; plastron black with nar- 
TOW, VCLOWAMAKCING. ey teoraetr aetna ies tates ie eeieteias lrifasciata, p. 32 

2. Top of head dark olive, margined with yellow; plastron 

dull yellow save for a large reddish blotch in each 
Shield Meee ern sts eee tei ee eee ate te tects YUNNANENSIS, P. 34 

6. Cyclemys flavomarginata sinensis Hsti 

Figure 5 

Cyclemys flavomarginata sinensis Hsii, 1930, Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VI, p. 1, figs. 1-3 

(type locality, Chunshan Id., Tungting Lake, Hunan). 

Description:—The original description, apparently based on the type, 

together with measurements of the paratype, follow: 

Snout short, not projecting, lateral profile vertical, straight. Edge of jaws not denticu- 

lated. Upper jaw rather strongly hooked. Mandibular symphysis equal to the length of eye 

slit. Body not at all depressed, its depth being less than one half its width. Carapace wider 

behind the middle, slightly emarginate in front. Shields with rather small areoles and wide 

margins with numerous deeply cut concentric lines. Vertebral keel more prominent in the 

center of each shield and sharply interrupted on the junction of the third and fourth verte- 

brals. A small longitudinal keel-like structure in the center of each costal areole. Nuchal 

rather large, broader behind than in front, longer than broad, with horizontally cut parallel 

lines covering its posterior two thirds. With exception of the fifth, all vertebrals emarginate 

behind, such character more pronounced in the case of the fourth. First vertebral narrowest, 

breadth about equal to length. Second vertebral longest, longer than broad. All the follow- 
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ing broader than long. Each of the five vertebrals narrower than its adjacent costal. The 
first marginal as well as the sixth-tenth broadest. Lateral edge of each marginal slightly 

flaring and overlapping its following one, so as to make the margin of the carapace more or 

less serrate, especially on its posterior region of the shell. A slight notch between the two 

anals. Plastron flat, but depressed obviously in the gular and a part of the humeral region 

and slightly in the anal region; obtusely emarginate in front, round behind. Each shield with 

deeply cut parallel lines, mostly around the anterior and medial margins. Demarcation be- 
tween each two adjacent shields not very obvious, especially that between the femoral and 

anals. A ligamentous hinge between pectoral and abdominal shield. Plastron fastened to 

carapace with ligament. Abdominal seam longest; anal seam disappearing near the posterior 
ends of the plates and the length of the part which is still distinct equal to that of humeral 

and gular taken together. Pectoral seam longer than gular but shorter than both humeral 

and gular together. Humeral and femoral seams very short, either of them slightly longer 
than one fourth the abdominal seam. Front part of arm with very large scales with free, 

round edges. Digits slightly webbed at base and with blunt claws. Base of tail and its ad- 

jacent regions with numerous blunt tubercles. 

Cotor (in formalin): Carapace blackish brown. Each areole dark chestnut. Median 

keel in the first vertebral dark chestnut; in the second somewhat rufous brown; in the third 

somewhat rufous; and in fourth and fifth somewhat buff. Plastron uniformly black, except 

narrow outer margin on pectoral, abdominal, femoral and anal shields pale buff. Marginals 

underneath pale buff, except a very narrow outer margin blackish brown. Top of head pale 

olive green. From the upper posterior angle of the orbit to side of the occiput, extending two 

adjacent bands, the upper one yellow in color and the lower one olive green, each longitudi- 

nally bordered with black lines; posterior part of the lower band passing into the brownish 
ashy color of the neck. Side of head somewhat pale buff. Maxilla pale greenish yellow. Man- 
dible buff with reddish color on the symphysis region. Brownish ashy color of neck extending 

to shoulder. Legs dirty olive green dorsal and pale buff ventral. Tail dark brownish ashy 

above, with dirty olive green, longitudinal band on each side and on the middle line above, 
but entirely pale buff below. 

MEASUREMENTS 

IM BALAS SiG NO nina hictaaie ae ciate ahaa oon 1175, Type 1174, Cotype 

S.A RPENEY TENE Pr oats ate REM Rc ea ect a oak ta 9 

Rengthiof (carapace ama davacst sy sa selva eeapa sys eas 153 mm. 156 mm. 

Breadthvoticardpace seater me mater cree eaten 112 112 
DD epatlreies oy catoh tein nas shake oS Sean Cane ote ieee as 70 72 
engthvof plastrontn.cer esas cee cae ere 147 152 

Breadthiot plastromaasem cis see ae ee 88 89 
Galariseciny oer pune ei eters ieee pa tae eat 26 24 

Forerall seams: see ae pack te eet omernn eget aI 10 II 
Pectoraliseamy.\5 2s ee ae en 30 33 

Abdomuinaltseamin se deh eee: alee ae ple toil 38 39 

Bemoralseamal:. 0a Pile ee ae aR at ero n ee 9 12 
Anal seam (coalesced portion excluded) .......... 33 28 
Anal seam (coalesced portion included) ........... 38 38 

Wadthroftheadsa's a ,ch oe cone atic ee eee 22 25 
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Fic. 5. Cyclemys flavomarginata sinensis. Type. x 4%. (From Hsu.) 

Distribution:—C. flavomarginata sinensis is known only from Chunshan, 

its type loeality. d 

Although flavomarginata was originally described by Gray (1863, p. 175) 

from China and Formosa, Boulenger later (1889, p. 135) questioned the cor- 
rectness of China, and no specimen of undoubted Chinese origin has been 
reported since (compare Hsti, 1930, p. 1). Smith (1931, p. 87) includes ‘‘south- 
ern China as far south as the West River’ in its range but he was influenced 

by Mell’s 1922, p. 108, record which is now known to have been based on 

Cyclemys amboinensis as already explained above. 

Habits and Habitat:—The apparent confinement of this form to a tiny, 

low island in the Tungting Lake is most interesting. I can confirm Hsi’s 

statement that inhabitants of the Tungting Lake region unanimously insist 

that this turtle is a peculiarity of Chunshan not found elsewhere about the 

lake. 

Remarks:—With the single exception of tail length, all the characters 

enumerated in Hst’s diagnosis (p. 3) as distinguishing sinensis from typical 
flavomarginata are either common kinds of variations to be expected in almost 

any emydid turtle or else differences generally correlated with age. However, 

until direct comparison of Chinese with Japanese material can be made it is 

just as well to consider the forms subspecifically distinct. 

7. Cyclemys mouhotii Gray 

Figure 6 

Cyclemys Mouhotii Gray, 1862, Ann. Mag. Nat. Hist., (3) X, p. 157 (type locality, Laos Mountains, Annam- 
Siam border). 

Pyxidea mouhotii Gray, 1863, Proc. Zool. Soc. London, p. 175.—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., 

LIV, p. 407, fig. 6 (Namfong, Hainan). 

Description:—Carapace tricarinate, flattened between keels, depressed, 
serrated before and behind; nuchal shield long and narrow; plastron a little 
smaller than opening of shell, truncate anteriorly, notched posteriorly; longest 



32 THE REPTILES OF CHINA 

median suture between abdominal, shortest between gular shields; bridge 

short bug distinct; skin of posterior part of head broken up into shields. Shell 

light bréwn above, uniform or with dark brown exterior to lateral keels; 

yellowish brown below. (Description based on that of Smith, 1931, p. 78.) 
The dimensions of the Hainan female described by Schmidt (1927, p. 407) 

follow: 
Denpihiotcarapace nae. actrees cictme Hoe Rey ee entohe nk) ooh 6 163 mm. 
IWidtholicarapace. srs cis ccc tito: op eee aie e closeness 119 
MEpEnVOr SHEL vo s.onciote eRe hh late ge Aometonater eyo es /s) Sees 67 

In this specimen, the shortest median suture is between the humeral 

shields, and the first vertebral is as broad in front as behind. The head is 

yellowish brown above with dark vermiculations, while laterally it is dark 
with light vermiculations. There is a small, dark-edged temporal spot on 

either side. Each costal shield includes a Iarge dark area. 

ye 
= 

W re 

Rea TRE 

Fic. 6. Cyclemys mouhotii. Nat. size. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. 

No. 28336 from Namfong, Hainan. 

Distribution:—Recorded only from Namfong, Hainan, in China. Known 

also from Indo-China, including Tongking. 

Habits and Habitat:—This species apparently inhabits mountainous 

country. 

Material examined:—I have seen the specimen from Namfong, Hainan, 

in the American Museum. 

8. Cyclemys trifasciata (Bell) 

Figure 7 

Sternotherus trifasciatus Bell, 1825, Zool. Journ., London, II, p. 305, Pl. x1v [x1] (type locality unknown). 

Cistuda trifasciata Gray, 1831, Synop. Rept., pp. 19 and 71 (China). 

Cuora trifasciata Gray, 1855, Cat. Sh. Rept. Brit. Mus., pt. 1, p. 42. 
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? Pyxidemys trifasciata Fitzinger, 1861, Sitzber. Akad. Wiss. Wien (math.-natur.), XLII, p. 411 (Shanghai). 

Terrapene trifasciata Boettger, 1888, Ber. Offenbach. Ver. Naturk., XXVI-XXVIII, p. 104. 

Cyclemys trifasciata Boulenger, 1889, Cat. Chel. Brit. Mus., p. 133.—Siebenrock, 1907, Sitzber., Akad. Wiss. 

Wien (math.-natur.), CXVI, Abt. I, p. 1763 (Kwangtung or Kwangsi).—Mell, 1922, Archiv. Naturg., 

LXXXVIII, Abt. A, Heft 10, p. 108 (Tinghushan, Wuyung, Namkong and Lofaoshan, all in Kwangtung, 

50-400 meters).—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 405, fig. 5 (Hainan).—Fang, 1930, 

Sinensia, Nanking, I, p. 108, fig. 5 (Nanning market and Shihwantashan, Kwangsi). 

Emys trifasciata Strauch, 1890, Mém. Acad. Imp. Sci. St. Pétersbourg, (7) XX XVIII, No. 2, p. 65 (Canton). 

Description:—Carapace tricarinate, the middorsal keel much the more 

prominent; first vertebral shield distinctly wider in front than behind; plastron 

about as large as opening of shell, rounded anteriorly, notched posteriorly; 

longest median suture between abdominal or pectoral, shortest between 

humeral shields; no distinct bridge; upper jaw feebly hooked; skin of head 

broken up only at posterior margin. Head yellow above and below, mahogany 

laterally save for a yellow blotch behind eye and a yellow line extending back- 
ward from the upper jaw which is also yellow; carapace brown or blackish, 

the keels black; plastron black with narrow yellow margins better developed 

laterally and a central yellow area sometimes present. 

enc bnrOMcatapacey srav et Meer ain emis tain Gein eae 173 mm. 

Width oficarapacest 8 ain. tere catch si oramiiecks Girt 122 

Wepthvott shell a veewe seers ore vis eet ear yA a cece eeeas 65 

(Description based on Hainan series.) 

Fic. 7. Cyclemys trifasciata. Nat. size. a. Dorsal view of head. b. Lateral view of head. A.M.N.Hy 

No. 30144 from Hainan. : 

Distribution:—C. trifasciata is well known from southern Kwangtung and 

Hainan. It has also been collected at Shihwantashan in southwestern Kwangsi. 

Records for other provinces are probably based on commercial specimens 
since this species is constantly sold in markets of southern China (Schnee, 
1899, p. 320, and Fang, 1930, p. IIT). 

Habits and .Habitat:—Mell (1922, p. 108) found trifasciata in clear moun- 

tain and hill streams of southern Kwangtung from 50 to 400 meters altitude, 

while I secured it in abundance near Nodoa, Hainan. 

This turtle lays two white, oval eggs at a time (Schmidt, 1927, p. 407, 
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and Mell, 1929, p. 192). A female containing eggs measuring 27 x 50 mm. 

and apparently ready to be laid was killed at Nodoa May 17 (Schmidt, 1927, 
l.c.). This gives some indication of the laying season on Hainan. 

Schnee (1899, l.c.) and Bruner (1908, p. 749) have given accounts of this 
interesting turtle in captivity, and Flower (1925, p. 923) records a living speci- 

men that had already survived 18 years and 8 months of confinement. Ac- 

cording to Schnee, trifasciata prefers earthworms as a diet, is very shy and 
relatively terrestrial in confinement. 

Material examined:—I have seen the following material: 28 examples 

from Hainan, in the American Museum; several from China, in the British 

Museum; 1 from ‘‘China,” in the United States National Museum; and 2 of 

indefinite origin, in the Museum of Comparative Zodlogy. 

9. Cyclemys yunnanensis Boulenger 

Plate II, C 

Cyclemys yunnanensis Boulenger, 1906, Ann. Mag. Nat. Hist., (7) XVII, p. 567 (type localities, Yunnanfu and 

Tungchwan, Yunnan). 

Cuora yunnanensis Smith, 1931, Fauna Brit. India, Rept. Amphib., I, p. 88, Pl. 1. 

Description:—The original description follows: 

Carapace much depressed, tricarinate, the median keel much stronger than the laterals, 

the posterior border slightly serrated in the young, entire in the adult. Vertebral shields as 

long as broad and much narrower than the costals in the adult; nuchal shield moderate, square 

or trapezoid. Plastron large, but not completely closing the shell, hind lobe openly emargi- 

nate and a little longer than the bridge; transverse hinge distinct but feeble; axillary and in- 

guinal shields small; suture between the gulars three to four times as long as that between 

the humerals and as long as or a little shorter than that between the pectorals, the femorals, 

or the anals, which are nearly equal and longer than that between the abdominals. Snout 

prominent, pointed; upper jaw not hooked. Digits webbed to the claws, which are long, 

curved, and sharp. Front part of forelimb with band-like transverse shields. Carapace 
olive-brown or chestnut-brown, the edge and the keels sometimes yellowish; plastron brown 

or olive, yellowish on the border, the sutures blackish. Head olive, with a narrow yellow line 

on each side, passing through the eye; chin and throat marbled with orange; two narrow 

orange streaks on each side of the neck; limbs with orange spots and streaks. Length of shell 

140 mm. 

Distribution:—This species is known only from the type localities. 

Habits and Habitat:—C. yunnanensis is apparently an inhabitant of con- 

siderable altitudes, for Yunnanfu is 6400 feet above sea-level, while Tungchwan 

is 850 feet higher. 

Material examined:—I have seen 6 cotypes from Tungchwan and Yun- 

nanfu, in the British Museum. 
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Genus Geoemyda Gray 

Geoemyda Gray, 1834, Proc. Zool. Soc. London, p. 100 (type, Testudo spengleri). 

This genus is widely distributed in southern Asia from Peninsular India 
to the Riu Kiu Islands and southward into the Malay Archipelago. It also 
occurs in Mexico and Central and South America. Although only one of the 
seven Asiatic species can now be included in the fauna of China, another form, 

designated by Smith (1931, p. 98) as G. ¢trijuga edeniana (Theobald), has 

long been known from the region of Bhamo (Anderson, 1879, p. 723, as Emys 

trijuga, variety burmana; and Boulenger, 1888, p. 593) and there closely 

approaches the confines of western China. 

1o. Geoemyda spengleri spengleri (Gmelin) 

Plate II, A and B 

Spenglerischen Schildkréte, Walbaum, 1785, Schrif. Berlin Gesell. Naturf. Freunde, VI, p. 122, Pl. ut (prob- 

ably brought from ‘‘Ostindien”’). 
Testudo Spengleri Gmelin, 1789, Syst. Nat., I, p. 1043 (no locality given). 

Geoemyda Spengleri Gray, 1834, Proc. Zool. Soc. London, p. 100 (China).—Siebenrock, 1907, Sitzber. Akad. 

Wiss. Wien (math.-natur.), CXVI, Abt. I, p. 1760 (Kwangtung and Kwangsi). 

Nicoria Spengleri Gray, 1855, Cat. Sh. Rept. Brit. Mus., pt. 1, p. 17—Boulenger, 1889, Cat. Chel. Brit. Mus., 
p. 120. 

Clemmys Spengleri Boettger, 1888, Ber, Offenbach. Ver. Naturk., XXVI-XXVIII, p. 106. 
Geomyda spenglert Fang, 1930, Sinensia, Nanking, I, p. 118, fig. 7 (Tungkueihsu of Lungchow, and Lingtung 

of Sanfang, Kwangsi). 

Geoemyda spengleri sinensis Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 146 (type locali- 
ties, Lohsiang and Kuchen, Kwangsi). 

Description:—Carapace depressed and tricarinate, serrated before and 

behind, especially behind; nuchal large, broader behind; plastron angulate 

laterally, openly emarginate anteriorly, notched posteriorly; longest median 

suture between abdominal, shortest between gular shields; axillary and 

inguinal shields absent; upper jaw hooked; skin of posterior part of head 

smooth. Brown above, more or less variegated with blackish or yellowish; 

black below with yellow on bridge, serrated ends of marginals and margin of 
plastron. 

ene tMiOl Cama paces pasa ietssteysters eters c oitets ates one arsce ena ehelae eee 116 mm. 
Widthtoncarapaceny. macitcm Sod noite oe et ea MEP ee 77 

Blepthyory shell Menace nes snepeh ys oiavatke each ke arta ahha eda oy tcea eo 43 

The male has a thicker, longer tail and a more posteriorly situated cloaca 

than the female, while there is a concavity in the plastron of the male but not 
in that of the female (Siebenrock, 1907, p. 1761). 

Distribution:—In China, G. spengleri spengleri is known with certainty 

only from Kwangsi and Kwangtung. It has been collected in the northern, 
eastern and extreme southwestern sections of Kwangsi but from no definite 
locality in Kwangtung. Mell’s failure to secure it is good evidence that it is 
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lacking over much of northern and eastern Kwangtung although it is obvi- 

ously to be expected in certain parts of that province that lie adjacent to 

Kwangsi. 

G. spengleri spengleri, as considered here, is found in Annam and the Malay 

Archipelago, as well as in southern China. 

Habits and Habitat:—The field observations of Fang (1930, p. 121) 

confirm the conclusion of Siebenrock (1907, p. 1762) that this turtle is semi- 

aquatic as well as terrestrial. Siebenrock observed the webbing of the digits. 
Its abundance in Yaoshan (Fan, 1931, p. 146) may be taken as evidence that 

it likes wild, wooded, mountainous country. 

Material examined:—I have seen 1 example from Lohsiang, 1 from Annam, 

and 1 without more definite designation than ‘‘China,”’ in the British Museum; 

1 from Lohsiang and 1 from ‘‘China,”’ in the Museum of Comparative Zodlogy ; 

and 1 from Lohsiang, in the United States National Museum. 

I have also seen 4 Riu Kiu examples of spengleri japonica. 

Remarks:—Stejneger (1907, p. 502) remarked on certain differences 

between Riu Kiu specimens examined by him and Chinese material de- 

scribed by Boulenger. Fang (1930, l.c.) also observed that his Kwangsi 

examples agreed with Boulenger’s description rather than with that of Stej- 

neger. Finally, Fan (1931, lc.) described a large series of spengleri from 

Yaoshan as a new subspecies which he named sinensis. Then, on page 148, 

he proposed the name japonica for spengleri from “Japan and other Pacific 

islands,’’ reserving sinensis as designating the mainland form. In doing this, 

Fan made three errors: 

1. He overlooked the fact that there must necessarily be a typical form if subspecies 

are to be erected. 
2. He failed to determine both the origin and the character of the material on which the 

original spenglert was founded. 
3. In defining his ranges, he did not take into full consideration distributional proba- 

bility, or even previous descriptions. 

I have, with considerable trouble, determined the following points: 

(a) The original type, described without assignment of a definite name by Walbaum, 

probably came from the East Indies, and lacks inguinal and axillary shields, while the order 
in length of plastral sutures is abdominal, humeral = pectoral = femoral, anal, gular (Wal- 

baum, 1785, pp. 128-130). 
(b) The presence or absence of axillary shields is a good character, while the relative 

length of the plastral sutures is too variable to be relied upon. 

(c) All the material from China and regions to the south, including the East Indies, 

uniformly lacks both axillary and inguinal shields (Boulenger, 1889, p. 121, and de Rooij, 

1917, p. 299), while that from the Riu Kiu Islands always has at least one axillary and some- 

times a trace of an inguinal. 
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Putting two and two together, it may be concluded that: 

I. There are two forms of spengleri, one inhabiting some of the Riu Kiu Islands, the 

other widely distributed from southern China into the East Indies. 

II. The widely distributed form must be called spengleri spengleri because it agrees with 

the type in lacking both axillary and inguinal shields and because the type, in all probability, 

came from some locality within the range of this widely distributed subspecies. The form 

local to the Riu Kiu Islands may be called spengleri japonica Fan. 

III. The fact that the Riu Kiu fauna is well known to be localized, and that many rep- 

tiles and amphibians are distributed from southern China into the Malay Archipelago, lends 

support to the distribution of spengleri outlined above, while the ranges assigned by Fan are 
without parallel in herpetology. 

Finally, it should be stated that this problem needs further study, for I 

believe it is entirely possible that two full species rather than two forms of a 

single species may be involved. Fang (1930, l.c.) has enumerated, in addition 

to those considered above, several characters as characteristic of mainland vs. 

Riu Kiu material, but, among them, the proportions of the nuchal shield and 

the presence or absence of spines at the base of the tail are not diagnostic of 

specimens from either region (de Rooij, 1917, p. 299, fig. 110,' and Fan, 1931, 

p. 148), while the degree of serration of the carapace can scarcely be looked 

upon as a good character. 

Genus Clemmys Ritgen 

Clemmys Ritgen, 1828, Nova Acta Acad. Leop. Carol., XIV, p. 272.—Stejneger, 1907, Herp. Japan, p. 492 
(Emys punctata named as type). 

Cathaiemys Lindholm, 1932, Zool. Anz., XCVII, p. 29 (type, E. muticus). 

In addition to those treated below, only one species of this genus, C. 

japonica of Japan, is found in all central and eastern Asia; the rest occur in 

southwestern Asia, southern Europe, northwestern Africa and North America. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Plastron emarginate posteriorly; top of head with one or two pairs 

of ocelli situated posteriorly; shell with more or less widely 

distributed vermiculations, small spots or short streaks 

A. Save for ocelli, top of head uniform olive or chocolate brown. quadriocellata, p. 41 

B. Save for ocelli, top of head grayish olive with black vermicu- 

IEWENGSIS es tid ex Sela tc Erte cane err ee SES pe bealez, p. 38 

II. Plastron deeply notched posteriorly; top of head without ocelli; 
shell without vermiculations, small spots or short streaks : 

A’ Chintand throatwuniform lisht yellow. ...05..--22+-8-.-..- mutica, p. 39 

B. Chin and throat yellow with conspicuous black markings and 
MIO GGT OR PE MG esi fn ceuteie ce ese tonne ee eee nigricans, p. 40 

1 Reproduced herein as Plate II, A and B. 
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11. Clemmys bealei (Gray) 

Plate III 

Cistuda Bealei Gray, 1831, Synop. Rept., p. 71 (type locality, China). 
Emys Bealii Gray, 1834, Proc. Zool. Soc. London, p. 54; 1855, Cat. Sh. Rept. Brit. Mus., pt. 1, p. 21, Pl. vurr. 

Sacalia Bealii Gray, 1870, Suppl. Cat. Sh. Rept. Brit. Mus., I, p. 35. 

Clemmys bealii Boulenger, 1889, Cat. Chel. Brit. Mus., p. 107.—Pope, 1929, Bull. Amer. Mus. Nat. Hist., 

LVIII, p. 364 (Futsing Hsien and Foochow [region], Fukien). 

Description:—C. bealei differs only in coloration from the better known 

quadriocellata as follows: 

1. The dorsal surface of the head in quadriocellata is, save for the ocelli, uniform olive or 

chocolate brown, while in bealet, it is grayish olive finely vermiculated with black. 
2. In bealei, this vermiculation may encroach upon and absorb the anterior ocelli, and 

these ocelli, when not obliterated by encroachment of the vermiculation, have two black 

spots each, instead of only one as in quadriocellata. Moreover, the posterior ocelli of bealez 

‘often have two spots each, while the anterior and posterior ones tend to run together, condi- 

tions never found in quadriocellata. 

3. The shields on the anterior aspect of the lower forelimb in bealez are yellow, and con- 

trast strongly with the brown ones of the lateral aspect; in quadriocellata, the lower anterior 

forelimb shields are light, those on the sides dark brown, no conspicuous contrast in color 

being evident. 

4. The carapace and plastron of bealet are rather conspicuously and more or less com- 
pletely vermiculated, a condition approached only by the plastral spots of quadriocellata 

which may form short lines but not true vermiculations. However, the pattern of the shell is 

not to be relied upon too much because it will doubtless prove to be least reliable of all the 
characters given. 

The measurements of the Futsing Hsien (Nos. 34198-9) and Foochow 
region (Nos. 35179-80) specimens in the American Museum are given in Table 

1 

TABLE II, MEASUREMENTS OF CLEMMYS BEALEI 

Length Breadth Length 
Carapace | Carapace Plastron 

There is no bright yellow in any of the ocelli of the Fukien series, a prob- 
able result of the obvious maturity of this material. In life, the plastron, 
fleshy parts and eyes of the Futsing Hsien specimens were pink. 

Distribution:—C. bealei is known only from the cotypes and the 4 speci- 
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mens collected by me in Fukien: 2 from Futsing Hsien, and 2 from the region 
of Foochow. 

Habits and Habitat:—Probably like those of quadriocellata. The Futsing 

Hsien specimens were secured in the mountains surrounding Lingshihszu. 

Material examined:—I have seen the type material, in the British Museum; 

2 specimens from Futsing Hsien, and 2 from the Foochow region, in the 
American Museum. 

Remarks:—C. bealeit and quadriocellata are confused in the literature 

because too much emphasis has been placed on the number of ocelli and 

because no other worker has been able to compare good series of the two forms 

from definite localities. Either species may have four ocelli. True quad- 
riocellata always has the full set, while, in bealez, the anterior one on either 

side is often absorbed by the vermiculation of the head. This vermiculation 

is really the essential character used to separate the forms. The stuffed type 
of bealei plainly shows the head vermiculations (described as “‘speckled”’ by 

Boulenger, 1889, p. 107) and the very fact that only the posterior ocelli are 

shown in the figure (Gray, 1855, Pl. vim’) is proof of the relative obscurity 

of the anterior ones, a condition characteristic of bealei. The pattern of the 

carapace in the figure is also like that of the new Fukien material as described 
above. 

12. Clemmys mutica (Cantor) 

Figure 8 

Emys muticus Cantor, 1842, Ann. Mag. Nat. Hist., IX, p. 482 (type locality, Chusan Id., Chekiang). 
Emys nigricans Gray, 1855, Cat. Sh. Rept. Brit. Mus., pt. 1, p. 20, Pl. xv (part). 

Damonia nigricans Gray, 1869, Proc. Zool. Soc. London, p. 195 (part). 

Damonia mutica Boulenger, 1889, Cat. Chel. Brit. Mus., p. 96 (type listed from Canton). 

Clemmys schmackeri Boettger, 1894, Ber. Senck. Ges., p. 129, Pl. 111 (type locality, probably Hainan). 

Clemmys nigricans Siebenrock, 1903, Sitzber. Akad. Wiss. Wien (math.-natur.), CXII, Abt. I, p. 439 (Ningpo) 
(not of Gray, 1834); 1909, Zool. Jahrb., Suppl., X, p. 481 (part). 

Geoclemys mutica Siebenrock, 1909, Zool. Jahrb., Suppl., X, p. 478. 
Clemmys mutica Siebenrock, 1909, Ann. Naturh. Hofmus., Wien, XXIII, p. 312, Pls. x11 and x1 (Formosa). 

—Schmidt, 1927, Bull. Amer. Mus, Nat. Hist., LIV, pp. 404, fig. 4, and 469 (Hainan; Ningkwo, Anhwei). 

Description:—Carapace tricarinate, lateral keels never well developed, 
often indistinct; first vertebral shield broader in front than behind; plastron 
about as long as carapace, truncate or broadly emarginate anteriorly, deeply 
notched posteriorly; sutures between abdominal and femoral shields about 
equal in length, only slightly longer than those between humerals and pectorals; 
anal suture generally a little shorter than gular; bridge distinct; upper jaw 
notched mesially; skin of head smooth. Head olive above, yellow below, a 
broad yellow band extending backward from eye over tympanum, its upper 

1 Reproduced herein as Plate III. 
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margin dark; carapace brown; plastron yellow, a large, black blotch on every 

shield (gulars rarely excepted), and two extra ones on each bridge. 

Renoth! Omcarapace aay ks ap asayoukt ikih ahyd altyarehol Poach Anes oes 149 mm. 

Widthok carapace os imp it ices. cen tae ngs eis te atate rags placasst Gan Sy spe 108 
Ep th Ol Si elles ane ssccad ite abs sce cts eeiavemiierne pasta reicl hel se arene 58 

(Description based on Hainan series.) 

The plastron in the male is slightly concave. 

Fic. 8. Clemmys mutica. Nat. size. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. No. 

30170 from Hainan. 

Distribution:—This rare species is known only from Kunshan in Kiangsu; 

Ningpo and Chusan, in Chekiang; Ningkwo, in Anhwei; Hainan; and Formosa. 

Habits and Habitat:—C. mutica is apparently an aquatic species inhabiting 

low altitudes. It is common on Hainan about Nodoa. 

Material examined:—I have seen the following specimens: 19 from 

Hainan, and 1 from Ningkwo, in the American Museum; the type and 3 

examples from Formosa, in the British Museum; the type of schmackert, in 

the Senckenbergisches Museum, Frankfort; and I specimen from Kunshan, 

in the Museum of Comparative Zodlogy. 

13. Clemmys nigricans (Gray) 

Emys nigricans Gray, 1834, Proc. Zool. Soc. London, p. 53 (type locality, Canton region); 1855, Cat. Sh. Rept. 

Brit. Mus., pt. 1, p. 20, Pl. vi (part).—Guenther, 1864, Rept. Brit. India, p. 26. 

Clemmys nigricans Strauch, 1869, Mém. Acad. Imp. Sci. St. Pétersbourg, (7) V, No. 7, p. 32. 

Damonia nigricans Gray, 1869, Proc. Zool. Soc. London, p. 195 (part).—Boulenger, 1889, Cat. Chel. Brit. 

Mus., p. 97. 

Description:—This form may be distinguished from mutica by the fact 

that in mutica the chin and throat are uniform light yellow and entirely devoid 

of pattern, while in nigricans most of the throat is yellow with black mottling, 

and the chin, with some of the adjacent throat, has conspicuous black markings 

as follows: a thin V pointing forward just behind the mouth; a blotch on 

either side just behind this V; and a single median blotch just behind these two. 

Distribution:—This species apparently inhabits southern China, probably 

Kwangtung. 
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Material examined:—I have seen the type and one other specimen, in the 

British Museum. 

Remarks:—Only two specimens of this species are known. Mell’s (1922, 

p. 109) Kwangtung record proves to be based on an (at that time) unde- 

scribed form now known as Geoclemys kwangtungensis. See synonymy of 

C. mutica for further erroneous references to nigricans. 

14. Clemmys quadriocellata Siebenrock 

Figure 9 

Clemmys bealii quadriocellata Siebenrock, 1903, Sitzber. Akad. Wiss. Wien (math.-natur.), CXII, Abt. I, p. 

336, Pl. 1 (type locality, Phuc-Son, central Annam).—Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen 

Univ., No. 11, p. 145 (Lohsiang, Kwangsi). 

Clemmys bealii Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 403, fig. 3 (mountains south of Nodoa, 

Hainan) (not of Gray, 1831).—Fang, 1930, Sinensia, Nanking, I, p. 112, fig. 6 (Shihwantashan, Kwangsi) 

(not of Gray, 1831). 

Description:—Carapace unicarinate, the keel poorly developed; first 

vertebral shield broader in front than behind; plastron shorter than carapace, 

truncate anteriorly, emarginate posteriorly; longest median suture between 

abdominal shields; gular and humeral sutures about equal, shorter than others; 

bridge distinct; upper jaw without mesial notch in young, feebly notched in 

adult; skin of head smooth. Head uniform olive or chocolate brown above, 

with two rounded, yellow areas (ocelli) longitudinally arranged on either side, 
the posterior ones larger and each with a single black spot in its center; yellow 

stripes on neck and throat; carapace dark brown with dark, radiating lines 

more or less evident on each shield; plastron yellow, profusely covered with 

small, dark spots, many of them elongate. 
Adult Young 

Wengthoficarapace seni a4 nackearer naire eects 129 mm. 58 mm. 

Wrdthvoticarapace:ssmncs ah ice knee cisc, aeens = gl 59 

Dep thiok shell sv. ee tweens hemes ess Mest 46 25 

(Description based on Hainan series.) 

The yellow of the ocelli disappears with age. 

Fic. 9. Clemmys quadriocellata. x2. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. No. 

28337 from the mountains south of Nodoa, Hainan. 
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A translation of the original description, based on the type specimen, 

follows: 

Length of the carapace 63 mm., its breadth 63 mm., height of the shell 21 mm. Carapace 
as broad as long in the middle, narrower in front than behind; slightly tectiform with a verte- 
bral keel; supracaudals notched in the middle, hind edge entire. Shields concentrically 

grooved on their edges. Vertebrals much broader than long and broader than the correspond- 

ing costals. Fifth vertebral strikingly small, only about half as broad as the third, which is the 

broadest. Nuchal moderately large, somewhat longer than broad and narrower in front than 

behind. Lateral marginals strongly projecting, second marginofemoral almost as broad as 

the third costal. Plastron narrower than the opening of the shell, truncated in front, notched 

behind. Anterior lobe narrower than the posterior lobe; the length of the latter exceeds the 

width of the bridge. The abdominal shields have a larger share in the formation of the bridge 
than the pectorals. Median anal suture longest, gular shortest; median femoral suture as 

long as the humeral and shorter than the abdominal; the latter scarcely longer than the pec- 

toral. Axillary shields very small, the inguinal absent. Head small, edge of upper jaw entire, 

the width of the lower-jaw symphysis equals the diameter of the orbit. Webs large, extending 

to the claws. Length of tail somewhat less than half the shell-length. 
Carapace blackish gray with a linear yellow margin. A suggestion of black radii on the 

edges of the discoidal shields. Plastron yellow, washed toward the middle with scanty brown 
radius-like stripes along the broad shield edges; only the gular and humeral shields remain 

plain yellow. A dark, cloudy stripe extends along the bridge. Head light brown above with 

two ocelli on each side of the occiput, of which the anterior is somewhat smaller than the 

posterior. Each ocellus consists of an intensely white spot, bordered by a yellow rim, in the 

middle of which lies a small black dot. Jaws dull yellow without markings. Neck and limbs 

nut brown above, dirty yellow below. Three longitudinal yellow stripes on the upper side of 

the neck, the median narrowest; the stripes more numerous below and laterally, but incon- 

spicuous. 

Distribution:—C. quadriocellata has been recorded from the following 

localities: 

Annam: Phuc-Son. 

Kwangtung: Lofaoshan; Hsiaokeng. 
Hainan: mountains south of Nodoa. 

Kwangsi: Lohsiang; Shihwantashan. 

Habits and Habitat:—C. quadriocellata is an inhabitant of mountain 

streams, and probably prefers wooded regions. Mell (1922, p. 109) found it 
more numerous in southern than northern Kwangtung. He gives its vertical 

range as from 100-400 meters above sea-level. 
This species lays only two eggs at a time (Mell, 1929, p. 192). 

Material examined:—I have seen 5 specimens from Hainan in the American 

Museum. 

Remarks:—There is every indication that the Kwangsi material so fully 
described and figured by Fang (1930, p. 112) and described by Fan (1931, p. 
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145) agrees with the Hainan series at hand. Mell’s (1922, p. 109) Kwangtung 

specimens have not been so fully described, but Vogt (1922, p. 135) gives 

sufficient data to show that they too belong to true quadriocellata. 

It is entirely possible that the present form will ultimately prove to be 

only a subspecies of bealei as hitherto considered, but until intergradation is 

demonstrated, it must be given full specific rank. Material from southern 

Fukien is greatly needed. 

It might be well to remark that the head patterns of turtles are well known 

to be remarkably constant and therefore good characters for separation of 

species. 
Genus Geoclemys Gray 

Geoclemys Gray, 1855, Cat. Sh. Rept. Brit. Mus., pt. 1, p. 17.—Stejneger, 1907, Herp. Japan, p. 496 (G. hamil- 

tonit fixed as type). 

Chinemys Smith, 1931, Fauna Brit. India, p. 116 (type, Emys reevesit). 

As understood here, this genus includes, in addition to the two species 

dealt with below, only hamiltonii of northern India. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

lee Caranacertricaninatern ciety eicrt here crs ioe tels the ole alnc-wole oiehey cb okas Yeevestt, P. 45 

ily Carapace tinlicarinateny vee ni. micike nice Severe ieaaievateyniievss “eistays. S¥e kwangtungensis, p. 43 

1s. Geoclemys kwangtungensis Pope 

Clemmys nigricans Mell, 1922, Archiv. Naturg., LXXXVIII, Abt. A, Heft 10, p. 109 (Lofaoshan, 300-400 

meters; Tinghushan, 400 meters; and Hsiaokeng, 400 meters, three Kwangtung localities) (not of Gray, 

1834); 1929, Beitrag. Fauna Sinica IV, p. 192 (breeding) (not of Gray, 1834). 

Geoclemys kwangtungensis Pope, 1934, Amer. Mus. Novitates, No. 691, p. 1 (type locality, Lofaoshan, Kwang- 

tung). 

Description:—The original description of the type follows: 

Head large, broad; snout pointed, projecting, its vertical profile oblique; edges of jaws 

not denticulate; upper jaw without hooks or median notch, its median, anterior profile con- 
cave; alveolar surface of both jaws very broad, without longitudinal ridges; bony choanz 

immediately posterior to orbits; mandibular symphysis slightly longer than diameter of eye; 
anterior part of head covered by a large, smooth shield on crown and snout, another on each 

side covering the whole temporal area; posterior upper surface of head with granular 

skin; shell moderately depressed, slightly wider posteriorly than anteriorly; carapace with a 

strong median keel; nuchal shield small, elongate, narrowed anteriorly, emarginate pos- 

teriorly; first vertebral pentagonal, much broader in front than behind, just as broad as the 
fourth but broader than the second, third and fifth which are subequal in breadth; ninth 

marginal deepest, edges of third to eighth more or less turned up; posterior edge of carapace 

not serrated, almost smooth; plastron not concave, truncate in front, with a rounded notch 

behind; posterior lobe slightly broader than long, as broad as anterior, distinctly narrower 

than opening of shell; entoplastron intersected by humeropectoral suture; abdominal suture 

longest, as long as pectoral and humeral sutures taken together; humeral suture shortest, 

pectoral equal to femoral and anal barely shorter than gular; axillary scarcely half as large 

as inguinal; toes webbed to tips. 
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Carapace chestnut brown, without pattern, traces of yellow evident along its margins 

and median lateral angles; plastron yellow, irregularly marked with chestnut brown which is 

most conspicuous laterally, anteriorly and posteriorly; bridge chestnut brown; head uniform 
mahogany brown above, with fine, yellow vermiculations and a few irregular, narrow yellow 

stripes laterally; jaws and throat with dark spots and vermiculations; limbs and tail pre- 

dominantly blackish, many of the shields on anterior aspect of forelimbs yellow and some 
yellow evident on the skin near the shell. 

MEASUREMENTS IN MILLIMETERS 

(reatestilengthiofearapaces yi. metetscr te ania et hacen ae 142.5 

Greatest widthionearapaces 4) ss eee Seer een an eee see 100.5 

Greatestilencthofiplastrontpre iene ere ne ee ae es 124 

Renethvof hindsHobeor plastron verses tie a arena 48 

Wadthion hind lobe loti lastron eee ean a ee ere 56.5 

Wadthiof bridges. cet eat i eam tA rarer ee Ue ee 42 

DWepthvof shell cs yes tia ney amp eon ise ee eBay Le pnan 59-5 

Width ofheadi so ca wren ate Se ee ral Pete eet nen nT RIRT A, See 30 

Diameterof eyes... Piss ee ee oink ootahe Mae ae be) 
Renethyoftailtirom ventr emcee ty ek Seer ee 32 

The measurements of the carapace do not take into consideration its curve. 

The shell is worn smooth so the type is undoubtedly quite mature. 

Distribution:—This rare species is known only from Lofaoshan, Ting- 

hushan and Hsiaokeng, all in Kwangtung. 

Habits and Habitat:—Mell (1922, p. 109) found this turtle in mountain 
streams at altitudes of 300-400 meters. It lays only two eggs at a time (Mell, 
1929, p. 192). 

Material examined:—I have seen only the type (Berlin Museum No. 

34955). 

Remarks:—G. kwangtungensis is best described as a southern, mountain 

relative of G. reevesii. 

following table: 

reevesit 

Alveolar surface of jaws moderately wide. 

Median, anterior profile of upper jaw 

straight or straight with a weak notch. 
Skin of posterior, dorsal surface of head 

divided into small, polygonal shields. 
Carapace with three longitudinal keels. 
Lower jaw and sides of head with con- 

spicuous yellow lines and markings. 

The two species may be readily distinguished by the 

kwangtungensis 

Alveolar surface of jaws very wide. 

Median, anterior profile of wpper jaw con- 

cave. 
Skin of posterior, dorsal surface of head 

granular. 

Carapace with a single median keel. 

Lower jaw and sides of head with rela- 

tively inconspicuous and weak yellow 

lines and vermiculations. 

The bony choanz appear to be situated slightly more posteriorly in 

kwangtungensis but this character is variable and difficult to determine. 
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16. Geoclemys reevesii (Gray) 

Figure 10 

Emys Reevesii Gray, 1831, Synop. Rept., p. 73 (type locality, China). 

Geoclemys Reevesti Gray, 1855, Cat. Sh. Rept. Brit. Mus., pt. 1, p. 18, Pl. v. 
Clemmys Reevesii Fitzinger, 1861, Sitzber. Akad. Wiss. Wien (math.-natur.), XLII, p. 412. 

Damonia reevesiit Gray, 1869, Proc. Zool. Soc. London, p. 194. 

Damonia unicolor Gray, 1873, Ann. Mag. Nat. Hist., (4) XII, p. 78 (type locality, Shanghai). 

Clemmys unicolor Sclater, 1873, Proc. Zool. Soc. London, p. 517, Col. Pl. xiiv (type locality corrected to 
Ningpo, Chekiang). 

Clemmys japonica Sowerby, 1914, Fur Feather N. China, p. 166 (observed in Wei Ho valley of Shensi) (not 
of Temminck and Schlegel, 1835). 

Geoclemys grangert Schmidt, 1925, Amer. Mus. Novitates, No. 157, p. 1 (type locality, Yenchingkou, Sze- 
chwan). 

Geoclemys paracaretia Chang, 1929, Contr. Biol. Lab. Sci. Soc. China, V, No. 1, p. 1, fig. (type locality, Foo- 

chow). 

Chinemys reevest Smith, 1931, Fauna Brit. India, Rept. Amphib., I, p. 117, Pl. 1. 

Description:—Carapace with three well-developed, persistent keels; first 

vertebral shield broader in front than behind; plastron almost as long as 

carapace, truncate or rounded anteriorly, notched posteriorly; median plastral 

sutures very variable but abdominal usually longest, sometimes no longer or 

even slightly shorter than pectoral or femoral; humeral shortest; bridge 

distinct; outline of upper jaw sinuous; skin of head divided into small shields 

posteriorly. Head dark brown or blackish, with broken, longitudinal yellow 

lines and elongate, curved or angular spots on the sides, and irregular yellow 

markings below; carapace dark brown, the median keel generally blackish; 

plastron with extremely variable combinations of dark brown to black mixed 
with yellow, the latter frequently confined to the margins and sutures. 

The average measurements in millimeters of a series from Ningkwo 
follow (Schmidt, 1927, p. 471): 

130 159 
Mengthy of carapace ws saniotes dca ctaders se ete een rons 75 103 

Width of carapace scan yaa «meee cote Sots «ates 53 72 
Depthiofishellc iui. cee ales eee IS al rete 34 47 

Kenpthvor plastronmy eerie acer tee 64 92 

These figures do not represent the maximum size attained by the species, 

because in an individual from Futsing Hsien the carapace measures 220 mm., 
and I have seen other specimens fully as large. 

Lee (1925, p. 499) has given a general account of the soft anatomy of this 
turtle, and Rathouis (1878, Art. 14, p. 3) has described its axillary and inguinal 
scent glands. 

Distribution:—The natural range of reevesii will never be known because 

it is for sale in markets throughout China and has thus been spread artificially. 
In order to clarify the matter as much as possible, I shall discuss its distribution 
as follows: 
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1. Occurrence in northern China.—Although long ago recorded from Tientsin by Moel- 

lendorff (1877, p. 103), Sowerby (1930, p. 25) doubts its presence in a wild state there. Jacot 

(1923, p. 260) omitted it from his list of Shantung reptiles, but I (1929, p. 364) have since 

recorded it from [the] Tsinan [region]. Mr. C. C. Liu writes me, however, that he failed to 

find it in a wild state in Shantung but saw it in the Taian market. Sowerby (1925, p. 44) 

gives Sanchieh, Anhwei, as the most northern locality at which he has observed reevesit but 

states elsewhere (1925, p. 498) that it reaches Honan, Shantung and southern Hopei. This 

statement lacks documentation and is obviously a generalization. Summarizing, it may be 

concluded that reevesii ranges northward at least throughout Kiangsu, Anhwei and much 

of Honan, probably reaching southern Shantung and Hopei. 
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Fic. 10. Geoclemys reevesii. Nat. size. a. Ventral view of shell. b, Lateral view of head. A.M.N.H- 

No, 23481 from Yenchingkou, Szechwan. 



THE CHELONIANS 47 

There seem to be no concrete records for central China north of the Yangtze Valley, 

but turning to the northwest, there is evidence that reevesii reaches the Wei Valley of Shensi 
(Sowerby, 1930, l.c.). It has even been recorded from Pingliang, Kansu (Steindachner, 1896, 

p- 505). 
2. Occurrence in western China.—In Szechwan, reevesii has been secured at Kwanhsien 

(Chang, 1932, p. 84) and Chengtu (Vogt, 1924, p. 337; and Chang, 1932, pp. 79, 82 and 84). 

There is a specimen in the U. S. National Museum from the region of Kiating and abundant 

material from Stichow, so the presence of reevesii in western Szechwan and the upper Yangtze, 
as far as the Min River, is well established. 

Werner’s (1924, p. 40) Yunnanfu record is the only evidence of reevesiz in Yunnan, but 

the material on which this record is based might well have been purchased in a market. 

3- Occurrence in southern China.—Mell (1922, p. 109) observed this turtle repeatedly 

in Kwangtung whence it was reported as early as 1878 by Muller (p. 642). However, the 

southern records seem to be confined to the coastal region, reevesii being conspicuously absent 
from the southern parts of Kiangsi, Hunan and Kweichow. Siebenrock’s (1907, pp. 1759 

and 1760) record for Kwangsi is not very convincing and it should be remembered that neither 
Fang (1930, p. 95) nor Fan (1931, No. 11) listed it from that province. 

In conclusion, it may be stated that reevesiz ranges through the Yangtze 

Valley, in the broadest sense of that term, from the junction of the Yangtze 

with the Min, eastward to the sea, and along the Chinese seaboard from north- 

ern Kiangsu or southern Shantung, at least as far south as Canton, but is 

absent on Hainan. It also reaches the Wei valley in Shensi. Korea must be 

included in its range, but, oddly enough, I have found no record of its presence 

on Formosa. On the other hand, it is known from southern Japan (Stejneger, 

1907, Pp. 499). 
The alleged presence of this turtle in regions to the south of China has 

long been on record as shown by Boettger (1888, p. 106), but de Rooij (1915), 
Taylor (1921), and Smith (1931) have not included it in the faunas of the 
East Indies, Philippine Islands or mainland Asia south of China, respectively. 
I have, however, seen specimens from the Philippines and an individual from 
Java in the Museum of Comparative Zodlogy. These regions certainly should 
not be considered within the natural range of reevesiz. It would be interesting, 
nevertheless, to see it become well established anywhere south of China. 

Habits and Habitat:—This turtle is extremely abundant in the lower 

Yangtze Valley. It frequents ponds but may be found in rivers and canals as 
well (Sowerby, 1925, p. 498). Though thoroughly aquatic, reevesii also 
ventures a short distance from water (Sowerby, 1925, l.c.; Chang and Fang, 

1931, p. 284). Sowerby correlates its choice of an aquatic or terrestrial en- 
vironment with temperature and season, while Chang and Fang state that 
it leaves the water during rains. I often saw specimens drop off logs into the 

water near Ningkwo, where reevesit is common (Schmidt, 1927, l.c.). Ad- 

ditional evidence of its aquatic habits is found in the frequent presence of 



48 THE REPTILES OF CHINA 

green alge growing on the carapace, a condition that has given rise to the name 

“Lumao Kuei,’”’ or Green-haired Turtle (Gray, 1873, p. 148; Chang and Fang, 
rot; le.). 

Kreyenberg (1908, p. 4) observed specimens in a wild state feeding under 

water on ‘‘cabbage’’ (Kohlpflanze), while he fed captive individuals chiefly on 

raw pork, sometimes on plant food. According to Sowerby (1925, l.c.), 
reevesti takes hooks baited with shrimp or worms and will feed on fish in 

captivity. 
During courtship, the males parade around the female in a tireless effort 

to rub their snouts against hers (Klingelhdffer, 1906, p. 23). The eggs are laid 
on land in late spring after mating. They are white and elongate (Sowerby, 

1925, l.c.), and range in number from four to six (Kreyenberg, 1908, l.c.; 

Mell, 1929, p. 192). Pavloff (1926, p. 7) describes the eggs as yellowish and 

spheroid with an average diameter of 19 mm. and states that they are deposited 
in dry sand during the month of June. 

A captive female reevesii was observed to increase in length from 68.5 to 
109 mm. in a year and a half (Klingelhdffer, 1906, l.c.). Flower (1925, p. 921) 
records an individual that lived 231% years in captivity. 

G. reevesti is not only tranquil in captivity but quickly learns to come for 

food (Kreyenberg, 1908, l.c.). This hardiness and ability to become ac- 

customed to the proximity of man is also reflected in its choice of habitat, for it 

may even abound within the walls of a large city (Chang and Fang, 1931, l.c.). 

Schnee (1899, p. 320) has given a general account of this species in cap- 

tivity. 

Remarks:—Gray’s unicolor has been repeatedly shown to be only a mel- 

anistic variety, not a true geographic form; Smith (1931, p. 118) has disposed 

of paracaretta Chang as a mere abnormality, and I am convinced that: Schmidt’s 
grangeri is based on variable characters not confined to any region. None of 
these names can be considered as representing a true subspecies and only 

unicolor is of any biological significance. 

Sowerby (1925, p. 496) has given a good popular account of reevesit based 

largely on field experience. 

Genus Ocadia Gray 

Ocadia Gray, 1870, Suppl. Cat. Sh. Rept. Brit. Mus., pt. 1, p. 35 (type, Emys sinensis). 

This genus is monotypic. 

17. Ocadia sinensis (Gray) 

Figure 11 

Emys Sinensis Gray, 1834, Proc. Zool. Soc. London, p. 53 (type locality, China).—Stanley, 1914, Journ. N.- 

China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 23 (Shanghai and Soochow, Kiangsu; Hangchow, Chekiang; 

Fukien). 
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Emys Bennettit Gray, 1844, Cat. Tort. Croc. Amphisb. Brit. Mus., p. 21 (type locality, North America?). 

Emys chinensis Gray, 1870, Suppl. Cat. Sh. Rept. Brit. Mus., pt. 1, p. 28. 

Ocadia sinensis Gray, 1870, Suppl. Cat. Sh. Rept. Brit. Mus., pt. 1, p. 35.—Mell, 1922, Archiv. Naturg., 

LXXXVIII, Abt. A, Heft 10, p. 109 (mountains east of Shiuchow, Kwangtung).—Stejneger, 1925, Proc. 

U.S. Nat. Mus., LX VI, Art. 25, p. 102 (Foochow).—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, 

p. 402, fig. 2 (Hainan). 

Description:—Carapace tricarinate, the lateral keels discontinuous; first 

vertebral shield wider in front than behind; plastron truncate anteriorly, 

notched posteriorly; longest median suture between abdominal, shortest 

between humeral shields; bridge well developed; axillary and inguinal shields 

large; upper jaw notched; skin of head smooth; digits fully webbed. Head 

and neck dark olive with numerous narrow, longitudinal yellow lines for the 

most part on the sides and below; limbs with similar lines. Carapace dark 

brown; plastron yellow, a dark blotch on every shield and two extra ones on 

each bridge. 

Wenlpthyomcarapacermcr criss fens meen ees cis ci oye cnce thse eey asa er 196 mm. 

Wadthromcarapacemmanic hr amar erase tuterntts cri antiwar actthe eae 140 

Dentin ormshellpr yc: cer ei ate aia eet oleae rise tee ee taste setere irs 79 

(Description based on Hainan series.) 

I have seen a Formosan example with a carapace 243 mm. long. 
The tail of the female is shorter than that of the male (Stejneger, 1907, p. 

491). 

Fic. 11. Ocadia sinensis. Nat. size. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. No. 

30184 from Hainan. 

Distribution:—In China, this turtle is known from Hainan and Kwangtung 

(east of Shiuchow). 
Stanley has listed it from Fukien, Hangchow, Soochow and Shanghai 

but no one else has found it north of Fukien, so I think it best to await con- 

firmation of Stanley’s more northern records. Stejneger has also reported it 

from Fukien. His specimen was, however, secured at Foochow by Sowerby 

and may have actually come from elsewhere in the province. 
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O. sinensis is well known on Formosa. It has also been collected in Annam 

(Siebenrock, 1903, p. 334). 

Habits and Habitat:—This turtle inhabits quiet water (Smith 1931, p. 
119) of open country at low elevations. It is common on Formosa and Hainan 

but apparently rare on the mainland. 

Smith (1923, p. 197) has given the best first-hand account of it as follows: 

The flesh of this fresh-water tortoise is eaten by the Hainanese and the specimens men- 

tioned above were bought in the [Hoihow] market. One was kept alive for some time; it fed 

entirely on vegetable matter, refusing all animal food. In April it laid three eggs; they were 

perfect ovals about 40 x 25 mm. in size, with the usual hard, calcareous shell. 

Material examined:—I have seen the following Chinese material: 24 

specimens from Nodoa, Hainan, in the American Museum; the type and 3 

additional examples from Hainan, in the British Museum; and 1 labeled 

“Foochow,”’ in the U. S. National Museum. 

Genus Pseudocadia Lindholm 

Pseudocadia Lindholm, 1932, Zool. Anz., XCVII, p. 31 (type, P. anyangensis). 

This genus is monotypic. 

18. Pseudocadia anyangensis (Ping) 

Figure 12 

Testudo anyangensis Ping, 1930, Bull. Fan Mem. Inst. Biol., I, p. 217 (type locality, ancient ruins in Anyang 

Hsien, Honan). 

Pseudocadia anyangensis Lindholm, 1932, Zool. Anz., XCVII, p. 30. 

Description:—The original description, based on the unique type, follows: 

Shell very highly convex dorsally. Margin of the carapace smooth. Plastron some- 
what concave along the region of its median line and gently convex on its lateral portions. 
Nuchal plate large, hexagonal, with anterior margins slightly concave, longer than any of 

the other margins, antero- and postero-lateral almost straight, the former slightly larger than 

the latter, posterior concave, shortest. First neural plate tetragonal, longer than broad, all 
margins convex, lateral margin longest, and posterior margin longer than anterior. From 

second neural plate to eighth inclusive, each one hexagonal. Second and third neural 

plate each with its anterior margin slightly concave, posterior slightly convex, and antero- 
and postero-lateral straight. Fourth with its anterior margin slightly concave, all the rest 

of its margins almost straight. Fifth with all margins straight, and a little trace of short 
keel along its median line. Sixth with its anterior, antero- and postero-lateral margins 

almost straight, and posterior slightly concave. Seventh with its anterior margin slightly 

convex and posteriorly slightly concave, all the other margins almost straight. A blunt 

keel along its median line which probably extends to the following plate. Eighth missing, 
its outline showing its anterior margin slightly convex, postero-lateral slightly concave 

and antero-lateral and posterior almost straight. Greatest width of each of the above 
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mentioned seven plates either equal to, or greater than, its greatest length. First supra- 

pygal with anterior margin straight, antero- and postero-lateral almost forming a straight 
line and each slightly convex, posterior slightly convex, and longer than anterior, its 

greatest length slightly greater than greatest width. Second suprapygal hexagonal, anterior 

margin slightly concave, antero- and postero-lateral straight and latter slightly longer than 

former, posterior concave, longer than anterior, width much greater than length. Pygal 

somewhat rectangular in outline, anterior margin convex, lateral straight and posterior 

almost straight with a notch at its middle, wider than long. The costal plates have their 

lateral margins coincide with those of the costal shields, but that of the anterior portion of 
the first one does not reach the anterior margin of the first costal scute. First costal plate 

somewhat septagonal, its medial and each of the three sections constituting the anterior 
margin concave or slightly so, while posterior and lateral convex or slightly so, medial ex- 
tremity much longer than lateral, posterior margin longest, and postero-lateral straight and 

shortest. Second to eighth inclusive all pentagonal in outline. Medial extremity of each 

of them shorter than lateral. Anterior margin of second and third concave, of fourth and 

fifth straight and of sixth, seventh and eighth convex or slightly so. Posterior margin of 

second plate convex, of third and fourth straight, of fifth, sixth and seventh concave. Lateral 

margins of them straight or slightly convex, except those of second and sixth which are slightly 
concave. Antero- and postero-medials of second to seventh plates inclusive all straight, the 

former much longer than latter. Eighth costal plate shorter than any of the preceding plates. 

Anterior margin, antero-medial and lateral slightly convex, postero-medial slightly concave, 
and posterior straight. The first marginal plate with its peripheral margin much longer than 

central, and medial longer than lateral, all margins almost straight. Its anterior margin is 

thinly edged and the plate becoming thickened posteriorly. Second marginal plate in almost 

similar case except the peripheral margin slightly convex. Third with the peripheral margin 
of its dorsal surface longer than central, the former slightly convex and the latter slightly 

concave, and the other two margins straight. Its ventral portion constituting the anterior 
end of the bridge that unites the carapace and the plastron. Fourth, fifth and sixth 

somewhat similar in shape and size, their dorsal portions all more or less rectangular 

in outline with somewhat straight margins and their ventral portions convex, constituting 
the main part of the bridge. Seventh with dorsal portion rectanguloid in outline and all 

margins somewhat straight except a gentle concavity on its peripheral margin which is longer 

than central. Its ventral portion gradually thinned posteriorly and its anterior thick portion 

constituting the posterior end of the bridge. Eighth, ninth and tenth all tetragonal, the 

former one with its peripheral margins longer than central, while each of the latter two with 
peripheral margin almost equal to central, and all margins almost straight. Eleventh 

pentagonal, only its peripheral margin slightly convex, all the rest margins straight. The 

last four marginal plates all comparatively thinly edged and becoming gradually thickened 

centrally. The bony plates of the plastron are quite clear. Epiplastron somewhat pentag- 
onal, its peripheral margin consisting of two sections of which the medial one is convex 

and comparatively thick and the lateral one is only slightly convex and thinner but 
longer than the medial, the central margin slightly concave, and other two margins straight. 

Endoplastron somewhat trianguloid, with all margins convex and the angles blunt, wider 
than long. Hyoplastron with anterior margin oblique and straight and antero-medial con- 
cave. Anterior third of its lateral margin free, of which the anterior half convex and pos- 

terior half concave. The free edge is rounded and comparatively thick. The rest of its lateral 
portion extending latero-dorsally, forming axillary process (buttress) and the antero-ventral 

part of the bridge, medial about straight, posterior slightly convex. Hypoplastron about 
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equal to hyoplastron in size or slightly longer. Its anterior and posterior margins slightly 

concave, medial not quite straight. Anterior half of its lateral portion extending latero- 

dorsally, forming the postero-ventral part of the bridge and inguinal process (buttress) and 

posterior half of the lateral portion forming a smooth, gently convex margin. Average length 

of either hyoplastron or hypoplastron about equal to its average width. Xyphiplastron with 
anterior margin slightly convex, medial about straight, posterior concave and lateral margin 

in two sections each of which is convex especially the anterior one. The anterior margin 

is more than twice the posterior in length. The horny shields of the carapace could be 

readily made out. Nuchal scute small, rectangular in outline, longer than wide, its anterior 

margin shorter than posterior, and all margins slightly concave. All the vertebral scutes 

large and hexagonal. First vertebral scute with its anterior and antero-lateral margins 

slightly concave, postero-lateral slightly convex and posterior straight. Anterior margin 

shortest, postero-lateral longer than antero-lateral. Second, third and fourth vertebral 

scutes all similar in shape and size, except that the anterior margin of the second is straight 
and different from these of the following two which are convex. All the other margins of 

each of them similar to the corresponding ones of the other. Each of the antero-lateral mar- 

gins of them slightly convex at its anterior half and then concave at its posterior half, and 

each of postero-lateral margins slightly concave at its anterior half and convex at its posterior 

half. Fifth vertebral scute not perfectly preserved, but as far as we can make out from the 

specimen this scute appears to be septagonal, its antero- and postero-lateral margins straight. 

There are four costal scutes. The last one is the smallest. First costal scute irregularly 

hexagonal and its posterior margin longest. Second and third similar to each other in 

outline, the former is larger than the latter. They are pentagonal. The anterior and 

posterior margins of the second concave, its lateral margin slightly convex or about straight 

and its antero- and postero-medial convex near the anterior posterior angles respectively 

and concave toward the middle angle where they meet each other. Third with its anterior 
margin convex and posterior concave and other margins similar to those corresponding ones 

of the second. Fourth different from either second or third by its smaller size, it also pen- 

tagonal in outline. Its anterior margin convex, antero- and postero-lateral concave, medial 

slightly concave and posterior straight. The areola in each of the costal scutes quite large, 

situated at its postero-medial portion. There are about eleven lines of growth which 

are very distinct on its lateral side. There are twelve marginal scutes, except the first one 

which has its medial margin very short and is irregularly tetragonal, all the scutes more or less 

rectangular in outline, the twelfth one being the smallest. Some of the areola quite distinct 

situated at postero-lateral portion of the scute and about eleven lines of growth could be 

traced from it to the medial margin. The horny shields of the plastron all distinct. Gular 
scute small, somewhat wedge-shaped, its central apex just meeting the apex of the endoplas- 

tron. Humero-pectoral sulcus almost straight, traversing the middle of the endoplastron. 
The antero- and postero-medial margins of the humeral scute slightly concave, antero-lateral 

convex, and postero-lateral straight, its size almost twice that of the gular. Pectoral scute 

much larger than gular and humeral taken together, its anterior and medial margins straight, 

and posterior concave. Its lateral portion expanded slightly dorsally. The sulcus between 
itself and axillary scute not distinct in this specimen. Abdominal scute somewhat larger than 

pectoral, its medial margin not quite straight, anterior convex and posterior concave, lateral 

portion expanded slightly dorsally, with the sulcus between itself and inguinal scute concave 

forming its short postero-lateral margin. Femoral somewhat quadrangular, smaller than 
either pectoral or abdominal. Its medial margin straight, lateral and anterior convex, and 

posterior concave. Anal smaller than femoral, about equal to or slightly larger than humeral, 
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quadrangular, medial margin straight, lateral and anterior gently convex and posterior con- 

cave. Both axillary and inguinal scutes are narrow and long. Length of the carapace along 

its median line (in straight line) 247 mm.; length of the plastron along its median line (in 

straight line) 215 mm.; width of the shell across its middle (in straight line) 164 mm.; height 

of the shell at its middle (in straight line) 97 mm. 

Fic. 12. Pseudocadia anyangensis. Type. a. Lateral view of shell, x 34. b. Dorsal view of carapace, 

x 4%. c. Ventral view of plastron, x 14. (From Ping.) 
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Disiribution:—This apparently extinct species is known only from a single 
shell found in the ancient ruins of Anyang Hsien, Honan, by the Excavation 

Party of the Central Ministry of Research. According to Ping it is impossible 
to say whether the shell originally came from Anyang Hsien or was brought 
there during the Shang Dynasty (about 1500 B. C.). 

Remarks :—Lindholm (1932, p. 27) has very rightly stated that anyangensis 

is not a testudinine but an emydine form distinct enough to be made the type 
of a new genus allied to Ocadia but differing from all recent turtles of the sub- 
family Emydine by the failure of its gularohumeral suture to intersect the 

entoplastron, a condition clearly shown in the illustration of its plastron. From 
Ocadia it further differs in the shape of the entoplastron which is much broader 

than long instead of longer than broad. Another point worthy of note but not 
mentioned by Lindholm is the fact that, in Pseudocadia, the entoplastron is 

crossed at its broadest point by the humeropectoral suture, while in Ocadia 
this suture crosses distinctly posterior to the broadest point of the entoplastron. 

When more material of anyangensis becomes available, additional characters 

distinguishing it from Ocadia sinensis as well as other Chinese turtles will 

doubtless be evident, but for the present, the characters already cited should 
suffice. 

Genus Testudo Linnzus 

Species of this, the largest genus of chelonians, occur in the New World, 

Africa, southern Europe, western and southern Asia, the Malay Archipelago 

and certain islands. Lindholm (1929, p. 284) has indicated fifteen species, 
each as the type of a subgenus. 

Two species, 7. platynota Blyth and T. impressa (Guenther), although not 
recorded from China, closely approach its limits, the former in Upper Burma 

(Anderson, 1879, p. 712), the latter in Tongking and northern Siam (Smith, 

1931, p. 145). An additional form, T. emys Schlegel and Miller, was reported 

from the mouth of the Yangtze by Siebenrock (1906, p. 583) and bought in a 
Canton market by Mell (1922, p. 108), but this turtle certainly does not occur 

on the lower Yangtze delta, while Mell’s record is obviously open to doubt. 
The following key will serve to distinguish these three species from one another 

or from elongata: 

Key For IDENTIFICATION OF SPECIES 

I. A single supracaudal shield 

A. Carapace black, each shield with a yellow center from which 
yellow lines radiate; entoplastron anterior to humeropectoral 

suture souchalishieldvabsent,. 4... eee ae oe rae platynota, p. 54 

B. Carapace yellow, each shield with a black center; entoplastron 

intersected by humeropectoral suture; nuchal shield rarely 

BDSENE Serio me orci Steere Be NRT VS REA Me SRE alia ge he elongata, p. 55 
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II. Two supracaudal shields; entoplastron anterior to humeropectoral 

suture; nuchal shield present 

A. Vertebral shields more or less convex in adults; pectoral shields 

usually widely separated from one another; carapace dark 
HORMONA OLACKISMta Terry serrate scievmicie ins Greysie © iets Slermiesl se tigieis emys, P. 54 

B. Vertebral shields flat or concave; pectoral shields in contact with 

one another; carapace variegated chestnut, the shields usually 

Withwliohibemmaroimse) sey .peiceielcm’s © ehtetaelccete so uvbieie dre ctels elehs Impressa, Pp. 54 

19. Testudo elongata Blyth 

Figure 13 

Testudo elongata Blyth, 1853, Journ. Asiat. Soc. Bengal, XXII, p. 639 (type locality, Arakan).—Fang, 1930, 

Sinensia, Nanking, I, p. 103, figs. 3-4 (living examples purchased from a village near Nanning, Kwangsi). 

Description:—Forelimb with five claws; supracaudal shield single; nuchal 

shield rarely absent; entoplastron intersected by humeropectoral suture; 
upper jaw tricuspid; carapace and plastron yellow with black centers to 
shields. 

The dimensions of the Kwangsi specimen described by Fang (1930, p. 
106) are as follows: 

Men pthion carapace inde ce reysiirecssusier cca ceacelsnn oe eecastonroee to vats 223 mm. 

Waidthroticarapace sy cnatickatts dee cisie ert anirstae etn Se tema Ove 140 

Wepthrolishelle Aire, steerer nce eee 105 

- a See 
Et 

E sas yr 
pers a a iva) 

Fic. 13. Testudo elongata (from Smith). 

Distribution:—Fang’s example from near Nanning, Kwangsi, introduced 

this species into the Chinese fauna. Its presence at Bhamo (Boulenger, 1888, 
Pp. 593), as well as near Nanning, means that it is to be expected in southern 
Yunnan. Southward, it ranges into the Malay Peninsula as far as Penang. 

It has been recorded from Tongking. 
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Habits and Habitat:—Smith (1931, p. 143) states that this tortoise inhabits 

hilly country at low altitudes and has great capacity for withstanding heat. 
In captivity, elongata prefers a diet of bananas (Flower, 1899, p. 617). 

Remarks:—This species was not recorded from Yunnan by Anderson as 

stated by Fang. Smith regards Annandale’s 7. parallela as a synonym of 
elongata. 

Lindholm (1929, p. 285) has made elongata the type of a new subgenus, 

Indotestudo. 

Family TRIONYCHIDA 

The soft-shelled or mud-turtles are represented in China by only two 
genera. 

Gray’s (1873, p. 78) record of Amyda gangetica for China is obviously an 

error, the range of this species not even approaching the limits of China 

(Smith, 1931, p. 168). It should be noted that Boulenger (1889, p. 248) did not 

record this alleged Chinese specimen of Gray. 

Key FOR IDENTIFICATION OF CHINESE GENERA 

I. Orbit nearer to temporal than to nasal fossa; postorbital arch nar- 

rower than diameter of orbit; proboscis as long as diameter of orbit. Amyda, p. 58 

II. Orbit nearer to nasal than to temporal fossa; postorbital arch some- 

what broader than diameter of orbit; proboscis very short, not 

more than half as long as diameter of orbit.....................- Pelochelys, p. 56 

Genus Pelochelys Gray 

Pelochelys Gray, 1864, Proc. Zool. Soc. London, p. 89.—Guenther, 1865, Zool. Rec., 1864, Rept., p. 108 (P. 

cantorit named as type). 

This is a monotypic genus. 

20. Pelochelys bibroni (Owen) 

Figure 14 

Trionyx (Gymnopus) Bibroni Owen, 1853, Descr. Cat. Osteol. Ser. R. Col. Surg., I, p. 185 (type locality, Aus- 

tralia). 

Chitra indica Guenther, 1864, Rept. Brit. India, p. 50 (part). 

Pelochelys cantorii Gray, 1864, Proc. Zool. Soc. London, p. 90, figs. 9-10 (type locality, Malacca).—Schmidt, 

1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 409, figs. 7-8 (Nodoa region, Hainan).—Pope, 1929, Bull. Amer. 

Mus. Nat. Hist., LVIII, p. 365 (Foochow). 

Pelochelys cantoris Boulenger, 1889, Cat. Chel. Brit. Mus., p. 263, fig. 69; 1891, Ann. Mag. Nat. Hist., (6) VII, 

p. 283. 

Pelochelys Poljakowti Strauch, 1890, Mém. Acad. Imp. Sci. St. Pétersbourg, (7) XX XVIII, No. 2, p. 118, Pl. 

Iv (type locality, Foochow). 

Peiochelys bibroni Smith, 1930, Bull. Raffles Mus., Singapore, No. 3, p. 3+ 

Description:—Entoplastron forming an acute angle; head broad, rounded 

anteriorly; proboscis short, a mere stump; neck without tubercles; anterior 

border of dorsal disc not clearly defined, not folded; dorsal disc devoid of 
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tubercles, pitted over neurals and costals. Uniform dark olive above, light 

below; inconspicuous dark dots on upper surface of head. 

Length of dorsal disc (following curve).................. 258 and 245 mm. 
Width of dorsal disc (following curve)................... 230 and 225 

(Description based on two Foochow examples.) 

P. bibromi attains an enormous size. De Rooij (1915, p. 331) gives the 

dimensions of the dorsal disc as 1290 x 740 mm., and Mell (1922, p. 110) saw 
one in Kwangtung with a 720 mm. disc. A Hainan specimen with a disc 
measuring 560 mm. weighed 42 pounds, and local fishermen declared that this 
weight represents only one third of the maximim for the island. 

Fic. 14. Skull of Pelochelys bibroni. 
from Hainan. 
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Distribution:—In China, P. bibroni has been secured in the region of 
Nodoa, Hainan; and at Foochow. Mell repeatedly observed it for sale in 

Canton. 
Distributed from southern China and Burma southward through the 

Malay Archipelago to the Philippines and New Guinea, Its occurrence in 

Bengal is doubtful (Smith, 1931, p. 161). 

Habits and Habitat:—After continued observations in the field, Smith 

(1930, p. 3, and 1931, l.c.) concluded that, in Siam, this species inhabits 

deep, sluggish rivers above the limits of salt water. Mell (1929, p. 192) 

writes of bibroni as a salt-water turtle, while de Rooij (1915, p. 332) states that 

it is “often caught on the sea-coast,”’ and Smedley (1932, p. 12) gives a definite 

record of one taken in the sea. Smith’s conclusion, however, is confirmed by 

the presence of bibroni far inland on Hainan near Nodoa (Schmidt, 1927, p. 

409). There it was not found in rivers but in small streams. 

According to Mell (1929, p. 191), bibroni may lay as many as 27 eggs 
in a single clutch but the full complement is not deposited at one time. 

A specimen of bibroni kept in the Manila aquarium fed on small, dead 
fish but would not eat living ones (Taylor, 1921, p. 188). 

Mell (1929, p. 192) refers to the sluggishness of this large turtle, and I 

observed that the Hainan specimens were very inactive. When repeatedly 

annoyed, they struck without warning and with great speed but produced no 

noticeable effect, a behavior similar to that of some snakes which coil and 

strike but do not open the mouth when doing so. I saw a Hainan fisherman 
struck on the hand by a large specimen (dorsal disc at least 475 mm.) without 

suffering any injury whatsoever. 

Material examined:—I have seen only 4 Chinese specimens, 2 from 

Hainan and 2 from Foochow, all in the American Museum and all collected 

by myself. 

Remarks:—Since bibroni does not reach Australia, Owen’s type locality 

is obviously erroneous. 

A study of Fang’s (1930, p. 131) description and figures of the material 
from Lingyun Hsien, Kwangsi, identified by him as bzbront, will show that the 

specimens in question actually represent Amyda sinensis. 

Genus Amyda Oken 

Amyda Oken, 1816, Lehrb. Zool., II, p. 348 (type, Trionyx euphraticus), 

Although most of the species of this genus are Asiatic and Malayan, - 

several occur in North America and one in Africa. 

A. formosa (Gray) has long been known from the Bhamo region (Anderson, 
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1879, p. 786; Boulenger, 1888, p. 594, and Annandale, 1912, p. 167) where it 

closely approaches the borders of Yunnan. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Dorsal disc bordered anteriorly by a row of large tubercles; a con- 

spicuous patch of tubercles on each side of base of neck........ steindachneri, p. 63 

II. Dorsal disc not bordered anteriorly by a row of large tubercles; no 

conspicuous patch of tubercles on either side of base of neck.... SIMENSIS, P. 59 

Smith (1931, p. 167) has used an alleged difference in the length of the 
mandibular symphysis relative to that of the diameter of the eye as a key 

character separating steindachnert from sinensis, but I fail to find that such 
a difference exists. After the characters given in the foregoing key, the pattern 
of the head and neck of steindachneri stands next as a means of distinguishing 
the two species. 

21. Amyda sinensis (Wiegmann) 

Plate II, D, and Figure 15 

Trionyx (Aspidonectes) sinensis Wiegmann, 1835, Nova Acta Acad. Leop. Carol., XVII, p. 189 (type locality, 
a small island in the Tiger River near Macao). 

Pelodiscus sinensis Fitzinger, 1835, Ann. Wien Mus,, I, p. 127. 

Trionyx tuberculatus Cantor, 1842, Ann. Mag. Nat. Hist., IX, p. 482 (type locality, Chusan Island). 

Tyrse perocellata Gray, 1844, Cat. Tort. Croc. Amphisb. Brit. Mus., p. 48 (type locality, Canton). 
Trionyx perocellatus Gray, 1855, Cat. Sh. Rept. Brit. Mus., pt. 1, p. 65, Pl. xxx1. 

Trionyx Schlegelii Brandt, 1857, Mél. Biol. Acad. Sci. St. Pétersbourg, II, p. 610 (type locality, Peiping). 
Dogania subplana Gray, 1862, Proc. Zool. Soc. London, p. 265 (China and Formosa) (not of Geoffroy, 1809). 
Potamochelys? perocellatus Gray, 1864, Proc. Zool. Soc. London, p. 86. 

Trionyx subplanus Strauch, 1865, Mém. Acad. Imp, Sci. St. Pétersbourg, (7) VIII, No. 13, p. 130 (part: China 
and Formosa). 

Landemania irrorata Gray, 1869, Proc. Zool. Soc. London, p. 216, fig. 18 (type locality, Shanghai). 
Landemania? perocellata Gray, 1869, Proc. Zool. Soc. London, p. 216. 

Gymnopus perocellatus David, 1872, Nouv. Arch. Mus. Hist. Nat., Paris, VIII, Bull., p. 37 (Hwang Ho in Sui- 
yuan; and Peiping). 

Oscaria Swinhoei Gray, 1873, Ann. Mag. Nat. Hist., (4) XII, p. 157, Pl. v (type locality, Shanghai). 
Gymnopus simonii David, 1875, Journ. Trois. Voy. Chinois, II, p. 214 (Kiangsi) (nomen nudum), 

Yuen leprosus Heude, 1880, Mém, Hist. Nat. Emp. Chinois, I, p. 20 (type locality, Hwangpu at Shanghai), 
Yuen maculatus Heude, 1880, p. 22, Pls. 1 and ta (type locality, Hwangpu). 

Yuen elegans Heude, 1880, p. 23 (type locality, Hwangpu). 

Yuen viridis Heude, 1880, l.c. (type locality, Taihu, Kiangsu). 
Yuen pallens Heude, 1880, l.c. (type locality, Taihu, Kiangsu). 

Psilognathus levis Heude, 1880, p. 24, Pl. 1 (type locality, streams of the mountainous region south of Ningkwo, 
Anhwei), 

Temnognathus mordax Heude, 1880, p. 26, Pl. 111 (type locality, environs of Shanghai). 

Gomphopelta officine Heude, 1880, p. 27, Pl. 1v (type locality, Hwai Ho where it flows out of Honan). 

Coelognathus novem-costatus Heude, 1880, p. 29, Pl. v (type locality, eastern extremity of Chao Hu, Anhwei). 
Tortisternum novem-costatum Heude, 1880, p. 31, Pl. vi (type locality, Chao Hu, Anhwei). 

Ceramopelta latirostris Heude, 1880, p. 33, Pl. vii (type locality, environs of Nanking). 

Coptopelta septem-costata Heude, 1880, p. 35, Pl. vim (type locality, lakes of Tungliu, Anhwei). 

Cinctisternum bicinctum Heude, 1880, p. 37, Pl. 1x (type locality, marsh of Nanking). 
Trionyx swinhonis Boulenger, 1889, Cat. Chel. Brit. Mus., p. 257. 

Trionyx cartilagineus var. newtoni Bethencourt Ferreira, 1897, Jorn. Sci. Lisboa, (2) V, p. 114 (type locality, 
Timor). 
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Tryonix sinensis newtoni Bethencourt Ferreira, 1898, Jorn. Sci. Lisboa, (2) V, p. 151. 

Trionyx sinensis Schnee, 1898, Natur Haus, VI, p. 113, figs. (habits); 1899, Zeitschr. Naturw., LX XII, p. 202 

(habits). 

Amyda sinensis Stejneger, 1907, Herp. Japan, p. 524.—Kreyenberg, 1910, Blatt. Aquar. Terr. Kunde, XXI, p. 
7 (habits and distribution). 

Amyda schlegelii Stejneger, 1907, Herp. Japan, p. 526, figs. 407-409. 

Trionyx swinhoei Siebenrock, 1909, Zool. Jahrb., Suppl., X, p. 602. 

Trionyx maachit Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 23 (Shanghai) (erroneous 
spelling of maackii; not of Brandt, 1857). 

Trionyx sinensis cyphus Vogt, 1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 136 (described as a 

monstrosity). 

Amyda sp. Jacot, 1923, China Journ. Sci. Arts, I, p. 260 (Tsinan region, Shantung). 

Amyda tuberculata Schmidt, 1927, Bull. Amer. Mus, Nat. Hist., LIV, p. 473 (Changsha and Yochow, Hunan; 

Hsinglungshan and Peiping market, Hopei; Chungchow, Szechwan; Yenping, Fukien; Ningkwo, Anhwei; 

Niangtzekwan and Chintzu, Shansi; Paotowchen, Suiyuan).—Mell, 1929, Beitrig. Fauna Sinica IV, p. 

3 etc. (behavior and distribution). 

Pelochelys cantorii Fang, 1930, Sinensia, Nanking, I, p. 131, fig. 10 (Lingyun Hsien, Kwangsi) (not of Gray, 

1864). 

Trionyx sinensis (forma typica) Smith, 1931, Fauna Brit. India, Rept. Amphib., I, p. 176, fig. 41. 

Trionyx sinensis tuberculatus Smith, 1931, Fauna Brit. India, Rept. Amphib., I, p. 178. 
Amyda sp. (tuberculata subsp.?) Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 149 (Mong- 

kong and Lohsiang, Kwangsi). 

Description:—Entoplastron forming an obtuse angle; head narrow or 

moderately broad, pointed anteriorly; proboscis long; neck without distinct 

tubercles; anterior border of dorsal disc clearly defined, folded; dorsal disc 

smooth or with numerous tubercles, more or less pitted over neurals and 

costals. Coloration extremely variable but generally olive above with or with- 

out vermiculations, light yellowish below; large, dark ventral and small, black 

dorsal spots usually evident in juveniles, sometimes persistent to early ma- 

turity; head with or without fine black lines radiating from eyes; throat light 

or vermiculated, or dark with yellowish spots. 

Rathouis (1878, Art. 14) has described and illustrated the scent glands of 

sinensis. ‘There are three of these on each side, two lateral and one anterior. 

Distribution:—This turtle is universally distributed along the seaboard of 
eastern Asia from Changnam Province, Annam, and Hainan in the south, to 

Hopei and Jehol in the north. Beyond this it is replaced by maacki if, indeed, 
that form be distinct. From the seaboard the range of sinensis extends west- 

ward in China as far as indicated by the following selected localities: 

Suiyuan: Paotowchen (taken from Hwang Ho); Hwang Ho between 110° E. Long. 
and 40° N. Lat. (Przewalski, collector). 

Shensi: Lo Ho between Fuchow and Kanchuan; 30 miles south and 12 miles east of 

Yenan; Sian region. 

Kansu: Sanshihlipu; Kingyang; river of Hweihsien. 

Szechwan: Chungchungchou; Chengtu; Kiating. 

Yunnan: Tungchwan; Yunnanfu. 

Kweichow: Kweiyang. 

Kwangsi: Lingyun Hsien; Nanning. 
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There are scattered and highly questionable records of this species for 

Singapore, Siam, the Batan Islands and even California (Aspidonectes cali- 

forniana Rivers, see Van Denburgh, 1917, p. 33) but these are of little im- 

portance and do not indicate that sinensis has become established in any of 

these regions. It has doubtless been carried far and wide on boats. De 
Rooij (1915, p. 330), however, includes it in the fauna of the Malay Archi- 

pelago on the strength of Bethencourt Ferreira’s record for Timor given in 

the synonymy (newtoni). It certainly occurs on Formosa, and I doubt very 

Fic. 15. Amyda sinensis. Ventral view of juvenile. (From Smith.) 

much if the alleged Japanese and Manchurian forms are distinct, but cannot 

place them in synonymy because I lack comparative material to form the basis 

of careful collation. 

Habits and Habitat:—A. sinensis is generally abundant in the rivers, lakes, 

canals and creeks of China, but does not ascend into the cascading streams 

about Sanchiang and Kuatun, for the people there were entirely unfamiliar 

with turtles of all kinds (Pope, 1929, p. 364). This probably means that 

sinensis is scarcely to be expected in certain other regions of high, precipitous 

mountains. However, its occurrence at Paotowchen, Chengtu, Yunnanfu, 



62 THE REPTILES OF CHINA 

Tungchwan, Kweiyang, etc., proves that it reaches considerable altitudes in 

northern and western China. 

Although scores of pages have been devoted to descriptions of sinensis, 

very little that would serve to distinguish it from any other species of the 

genus has been written on its habits (see synonymy). 

According to Heude (1880, pp. 14-15, 31, 32, 33 and 37), sinensis is both 
carnivorous and herbivorous. He detected remains of fish, crustaceans, 

mollusks, insects and seeds of marsh plants in the numerous stomachs that 

he examined. More specifically, he found abundant remnants of grasshoppers, 

bivalves (Modiola and Corbicula) and seeds of the marsh plant Euryale ferox; 

rarely, remains of bivalves of the genus Unio and of a gastropod (Paludina). 

A catfish spine was discovered once. 
Licent (1932, p. 35) reported the discovery of quantities of eggs on June 

14, 1920, in northeastern Kansu. This gives some idea of the breeding season 
in that part of China. At the same time he recorded eggs of A. maackit 
found near Kirin on June 29, 1928. 

Mitsukuri (1895, p. 143, and 1905, p. 257) has given excellent accounts 
of the artificial propagation of Amyda japonica in Japanese turtle-farms, and 

since japonica is very closely allied to if not identical with sinensis, their habits 
are probably similar. 

Material examined:—I have seen the following specimens from China: 
2 from the Canton market and 1 (No. 34256) from Kwangtung, in the Berlin 
Museum; 3 from Kiukiang, 2 from Shanghai, 3 from Chusan Island (cotypes 

of tuberculatus), 1 from Foochow, 1 from Yunnanfu as well as material from 

Peiping, the Hwang Ho north of Tsinan, Tsinan and Tungchwan, in the 

British Museum; 1 from a Peiping market, 1 from Chungking and 1 from 
China, in the Museum of Comparative Zodlogy; 6 from Paotowchen, 12 from 

Chintzu, 1 from Niangtzekwan, 5 from Hsinglungshan, 1 from Peiping, 1 
from a Peiping market, 11 from the Western Hills, 14 from Tsinan, 1 from 
Chungchow, 6 from Yochow, 1 from Changsha, 16 from Ningkwo, 8 from 
Hokow, 6 from Chungan Hsien, 3 from Kienyang, 4 from Kienning, 2 from 

Yenping, 11 from Foochow, 21 from Futsing Hsien, 2 from Fukien, and 4 
from Nodoa, in the American Museum. 

Remarks:—Cernov (1930, p. 251), after studying large series of Amyda 

from eastern Asia, concluded that the names schlegelii, sinensis and maackii 

have been applied to ontogenetic stages of a single species which must of 
course be known as sinensis, and I am strongly inclined to accept his con- 
clusions. Smith (1931, pp. 176 and 178) reserved the name sinensis for the 
so-called typical form found from the region of the Si Kiang southward, 

sinensis tuberculata for specimens from central China. He did not discuss 
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the status of material from northern China. I cannot correlate his distinctions 

with the large series at hand and those previously examined, even though 

juvenile examples from Hainan and Indo-China seem to have uncommonly 

large and persistent dark ventral spots. Such a variation in color might well 

be due to a different environment. I have often noticed in the field that the 

color of these turtles varies greatly with the kind of water in which they live, 

and there can be no doubt that preservation also brings about change in color 

as well as in external structural details. 

22. Amyda steindachneri (Siebenrock) 

Plate IV 

Trionyx cartilagineus Siebenrock, 1903, Sitzber. Akad. Wiss. Wien (math.-natur.), CXII, Abt. I, p. 347 (part: 

Tongking). 

Trionyx steindachneri Siebenrock, 1906, Zool. Anz., XXX, p. 579, 2 figs. (type locality, Kaukong River, Hainan; 

paratypes from Phuc-Son, Annam; and Tongking); 1907, Sitzber. Akad. Wiss. Wien (math.-natur.), 

CXVI, Abt. I, p. 1766, Pl. (Kwangtung and Kwangsi). : 

Description:—A translation of the original description, based on the type, 

a juvenile female, follows: 

Length of carapace 65 mm., its breadth 62 mm., length of disc 47 mm. Carapace tecti- 

form, with numerous longitudinal rows of closely-set tubercles, that are strongest on the 

vertebral line; the entire anterior edge bordered with a fringe of distinct tubercles. Epiplas- 

tra long, in contact in front of the entoplastron; the latter forms a right angle, whose branches 

are pointed. Xiphiplastra moderately long and more rounded on the end, not so pointed as 
in T. cartilagineus Bodd. They form therefore an intermediate stage between those of T. 
cartilagineus Bodd. and T. sinensis Wiegm. Head moderately large, snout considerably 
longer than the diameter of the orbit. Symphysis of the lower jaw smooth above, with no 

trace of a median ridge, somewhat shorter than the diameter of the orbit. 

Head olive green above, with only a very few black dots; a black stripe extends forward 
from the edge of the eye to the base of the snout, another obliquely backward to the neck; 

likewise two short oblique stripes lie below the eye. Thus the side of the head is divided into 
several oval areas, which are set off by the dark framing as large, lighter spots. Above the 

black stripe behind the eye on each side of the head is a large white spot, which extends back- 
ward toward the neck and turns into a broad band of the same color. The two spots are 

separated on the crown by the black color of the neck, which forms a narrow bridge between 

them. The latter divides in front into two crooked stripes, of which the left runs out into a 
fine line between the eyes, while the right is severed from the junction. A large, oval, white 

spot lies just behind the angle of the mouth. Head and neck dirty white below with some 

darker spots. Carapace dark olive with somewhat lighter spots on its margin; a number of 

diverse, large, black dots are distributed over the surface. Underside white with numerous 

dark, cloudy spots. Limbs uniformly brown above, somewhat lighter below. 

In the above description, Siebenrock’s term ‘‘disc’’ refers only to that 

part of the dorsal shield underlain by bony structure; his ‘‘carapace’’ refers 

to the entire dorsal shield or ‘‘disc’’ of this work. 
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Distribution:—This turtle is known from Kwangtung, including Hainan; 

Kwangsi; Tongking and Annam. 
Fang (1930, p. 129) records it from Changnao, Nanning and Tungkueihsu, 

three localities in Kwangsi, and notes its occurrence in this province as far 

east as Wuchow and as far north as Liuchow and Tunglan Hsien. He states 

that it is transported from Kweichow to be sold in Kwangsi. 

Habits and Habitat:—The presence of steindachneri at Ngoi-Tio, Tongking, 

is evidence that it ascends to at least 5000 feet. On Hainan, however, it was 

found only a few hundred feet above sea-level. 

Mell (1929, p. 252) states that stezndachneri, in contrast to sinensis, does 

not bite when annoyed. 

Material examined:—I have seen 1 example from Hainan, in the Ameri- 

can Museum; and 1 each from Kwangsi and Ngoi-Tio, in the British 

Museum. 

Remarks:—The flesh. s prized as an article of diet in southern China and 
sells as high as two dollars per catty (Fang, 1930, p. 131). On Hainan, I found 

this turtle valued extremely high in the Nodoa market, while A. sinensis was 

sold at a low figure. This fact alone may be taken as an indication that 
steindachneri and sinensis are very distinct species. It would be interesting to 

know just which characteristic of stetndachneri flesh makes it so palatable. I 

venture a guess that the difference in edibility is reflected in the life histories 

of these turtles. 



CHAPTER IV 

THE CROCODILIANS 

INTRODUCTION 

THE few living crocodiles and alligators are but the remnant of a group 
once far richer in forms than it is today. All the recent species are aquatic, 

egg-laying reptiles of relatively large dimensions. Typically they frequent 

the tropics, only the two species of alligators being inhabitants of temperate 

regions. Crocodilians are carnivorous and feed on almost any animal small 
enough to be overpowered. 

No true crocodile inhabits China at present even though there is evidence 

that Crocodylus porosus formerly occurred on the extreme southeastern 
Chinese coasts (Mell, 1922, p. 110). 

CLASSIFICATION AND DESCRIPTION 

Class REPTILIA 

Order LORICATA 

Family ALLIGATORIDA 

The Alligatoridz include several extinct and three living genera, only one 
of the latter occurring in Asia. 

Genus Alligator Cuvier 

This genus includes only two living species, one occurring in eastern China, 

the other (A. mississtpiensis) in the southern United States. These are the 
only crocodilians found in temperate regions, as mentioned above. 

1. Alligator sinensis Fauvel 

Figure 16 

? Crocodilus, sp. Swinhoe, 1870, Proc. Zool. Soc. London, p. 410 (exhibition of living example in Shanghai). 

Alligator sinensis Fauvel, 1879, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XIII, p. 34, Pl. (type locality, Wuhu, 

Anhwei; also records example from Chinkiang, Kiangsu; folklore and summary of previous Chinese and 

65 
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foreign records),—Vaillant, 1880, Ann. Sci. Nat., Zool., (6) IX, Art. 8 (general notes); 1898, Nouv. Arch. Mus. 

Hist. Nat. Paris, (3) X, p. 206, Pl. xu1.—Styan, 1884, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XVIII, 

p. viii (Wuhu).—Boettger, 1888, Ber. Offenbach. Ver. Naturk., XXVI-XXVIII, p. 111; 1894, Ber. Senck. 

Ges., p. 142 (Wuhu).—Boulenger, 1889, Cat. Chel. Brit. Mus., p. 291; 1890, Proc. Zool. Soc. London, p. 

619, Pls. Li-Lu (Kiukiang, Kiangsi; summary of previous records),—Werner, 1899, Natur Haus, VII, p. 

418 (key).—Cohn, 1908, Jahrb. bremisch. Samml., I, Hlbbd. 2, p. 1, Pl.—Stanley, 1914, Journ. N.-China 

Br. Roy. Asiat. Soc., (N.S.) XLV, p. 22 (Wuhu); 1918, XLIX, p. xiv (Wuhu).—Gee, 1919, Journ. N.- 

China Br. Roy. Asiat. Soc., (N.S.) L, p. 184 (Soochow region).—Mook, 1921, Bull. Amer. Mus. Nat. Hist., 

XLIV, p. 265 (skull).—Barbour, 1922, Proc. New England Zool. Club, VIII, p. 31 (Wuhu).—Miiller, 1924, 

Zeitschr. Morph. Ok. Tiere, II, p. 431 etc. (osteology).—Sowerby, 1925, Natural. Note-Book China, p. 

59, Pl. (popular account).—Stejneger, 1925, Proc. U. S. Nat. Mus., LXVI, Art. 25, p. 34 (near Huchow, 
Chekiang).—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 476 (banks of Chingshui River, 7 miles 

above Wuhu).—Flower, 1930, Proc. Zool. Soc. London, 1929, p. 666 (example 40% years in captivity).— 

Ping, 1931, Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VII, p. 194 (Tangtu, Anhwei). 

Alligator chinensis Guenther, 1889, Ann. Mag. Nat. Hist., (6) IV, p. 219 (Kiukiang). 

Chinese Alligator, Barbour, 1910, Proc. Acad. Nat. Sci. Phila., LXII, p. 404 (region near mouth of Yangtze; 

summary of previous records), 5 

Alligator sinense Mook, 1923, Bull. Amer. Mus. Nat. Hist., XLVIII, p. 553, figs. (skull); 1925, Nat. Hist., New 
York, XXV, p. 407 (popular account of evolution). 

Description:—Three, rarely 2, pairs of large nuchal scutes, in contact 

on the median line, the posterior pair always smaller than the anterior ones 

when 3 are present; 2 small, rounded, isolated scutes anterior to the large 

nuchals very rarely absent; a semicircular row of small scutes anterior to 

the 2 isolated ones; 17, very rarely 18, transverse series of dorsal scutes; a 

maximum of 8, occasionally 6 or 7, dorsal scutes across middle of back; tail 

strongly compressed and crested posteriorly; greatest total length about 

1400mm. Color dull blackish above with irregular, narrow, vermiculated, dull 

yellow cross-bands, the latter more distinct in juveniles; yellowish beneath. 
(Description based on twelve specimens from near Wuhu, American Museum 
Nos. 28681-28692.) 

The fingers of sinensis are free, the toes somewhat less than half-webbed. 

Mook (1923, p. 553) has described the skull in great detail. 

Distribution:—The Chinese alligator is found only in the lower Yangtze 

Valley where it is known chiefly from the vicinity of Wuhu and the Taihu. 

The few specific localities on record are given in the synonymy. 
I am convinced that a study of local records would shed much light on 

the former distribution of sinensis during the historic period. There can be 
little doubt that it ranged widely in eastern China at no very remote time. 

Habits and Habitat:—Alligators were found hibernating as late as the 

middle of March, 1922, near the banks of the Chingshui River some seven 

miles from Wuhu. The specimens were dug out of holes about a foot in 

diameter and five in depth. Many holes were found together in the dry, 

treeless but grassy plain through which the river flows at this season. The 

inhabitants of the vicinity stated that the alligators occur thus in small colonies 

(Schmidt, 1927, p. 477). 
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Fic. 16. Skull of Alligator sinensis. x %4. a. Dorsal view. b. Lateral view. c. Ventral view. A.M.N.H. 

No. 23898. (From Mook.) 

In spite of the moderately voluminous literature on this rare animal, I 
know of no first-hand field notes on it save the scanty ones given above. It 
would be extremely interesting to compare the habits of sinensis with those 

of its only living congener, mississipiensis. 

Remarks:—Mook (1923, p. 562) concludes his paper on sinensis with the 
following discussion of its relationships: 

This species resembles the living Florida alligator very closely in some respects but differs 
from it quite markedly in others. 
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It has certain resemblances to the various species of Jacare which are absent in A. mis- 

sissipiensis.! These resemblances are offset by other more fundamental characters, however, 
and there is no evidence of close relationship. 

The nearest approach to the structure of this species is to be seen in the Miocene Alli- 

gator thomsoni, recently described by the writer. The species may therefore be considered 

more primitive than A. mississipiensis, though it has some specializations absent in the lat- 

ter. A. thomsoni approaches Allognathosuchus polyodon from the Bridger, which in turn 

approaches Allognathosuchus heterodon of the Wasatch in a number of characters, so that we 
may consider the following as a logical morphological sequence: Allognathosuchus heterodon 

(Eocene); Allognathosuchus polyodon (Eocene); Alligator thomsoni (Miocene); Alligator 

sinensis! (Recent); A. mississipiensis (Recent). This does not necessarily indicate a line of 

descent, but it does indicate that Alligator sinensis serves partially to bridge the wide struc- 

tural gap between A. mississipiensis and the earlier Tertiary crocodilians. A. mississipiensis 

has been found in Pleistocene deposits. We await the discovery of A. sinensis or a very 
closely related form, in Pleistocene, or even Pliocene, deposits. 

1Mook’s spelling of mississipiensis and sinensis has been corrected. 



CHAPTER V 

THE SNAKES 

INTRODUCTION 

ALL legless reptiles of China lacking an external ear-opening belong to this 

suborder. 
The following species and records of such are of varied importance to the 

fauna of China: 

Cylindrophis rufus, though not reported from China, is known to occur in 

Burma and as far north as the Myitkyina District and therefore not far from 
the Chinese border (Wall, 1926, p. 559). See also Boulenger, 1888, p. 596; 

Wall, 1921, p. 43, 1923, p. 354, and 1925, p. 806. In the east, this species is 

known as far north as Hue, central Annam (Schmidt, 1928, p. 80). 

Acrochordus javanicus, a specimen of which supposedly from Hongkong 

was examined by Wall (1903, p. 85) in the Hongkong City Hall Museum, has 

been shown to have a more southern distribution, occurring from Siam south- 

ward into the Malay Archipelago. 

Pseudopareas vagus, although originally described from Hongkong, is 

now known to inhabit Peru. 

Kery FOR IDENTIFICATION OF CHINESE FAMILIES 

I. No teeth in upper jaw; body covered above and below with 

nearly uniform, cycloid scales; tail not laterally compressed. . . Typhlopide, p. 70 

II. Teeth present in both jaws 

A. Maxillary horizontal, not erectile; fangs, if present, 

short 

1. Mental groove present 

a. Maxillary bearing several teeth which are never 

preceded by fangs 
(1) Vestiges of hind limbs usually evident as a 

claw-like spur on either side of belly opposite 

vent; top of head covered by numerous, small, 

irregularsscalestn 4.02: Poet an oie eee aae Boide, p. 72 



70 THE REPTILES OF CHINA 

(2) No vestiges of hind limbs; top of head covered 

by a few, large, regular shields 

a’, Frontal in contact with a large, azygous 

occipital shield; scales in 15 rows through- 

OU Gis ers eta iam oie loss aretpvet parcbetnirsre eis aterele rks ters Xenopeltide, p. 77 

b’. Frontal in contact with a pair of symmetri- 

cal, broadly contiguous parietals.......... Colubride, p. 78 

b. Maxillary always bearing fangs which are never 
preceded by other teeth 

(x) ataileround PN, cet hws conte weet orient Elapide, p. 331 
(2) Tail laterally compressed... .255%........... Hydrophiide, p. 354 

2. No mental groove; scales in 15 rows throughout...... Amblycephalide, p. 366 

B. Maxillary short, vertically erectile, bearing only long, 
perforated fangs 

PeNovloreal pit sie shires ree estetats octet ARG aka ie treeg Viperida, p. 382 
2 MLOLeAl ypit presenting sire sete stetelewtaras creepers Crotalide, p. 385 

Not all amblycephalid snakes have 15 rows of scales, this character as 

given above being intended to apply to the genus Amblycephalus. 

CLASSIFICATION AND DESCRIPTION 

Class REPTILIA 

Order SQUAMATA 

Suborder SERPENTES 

Family TYPHLOPID 

The members of this family, the so-called blind-snakes, are distributed 

over the warmer parts of both hemispheres. They are secretive burrowers 

and worm-like in appearance. 

Genus Typhlops Oppel 

This genus occurs in the New as well as the Old World and is widely 
distributed in tropical and sub-tropical countries. 

Although only one form is known to occur in China, another, T. diardi, 

has been collected near the borders of Yunnan (Boulenger, 1888, p. 596, and 
Wall, 1925, p. 806). 

Boulenger’s (1893, p. 15) questioned Hongkong record of Typhlops 
lineatus may now be entirely discredited because it is well known that several 
other Malay snakes undoubtedly secured on Java were credited to Hongkong 

by Boulenger, all of them being a part of Bowring’s collection. 

Oxsvious RECOGNITION CHARACTERS FOR THE CHINESE SPECIES 

Small, worm-like; no ventral or subcaudal plates; secretive; entirely harmless. 
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1. Typhlops braminus (Daudin) 

Figure 17 

Eryx braminus Daudin, 1803, Hist. Nat. Rept., VII, p. 279 (based on Russell’s Ind. Serp., I, p. 48, Pl. xvi; 

type locality, Vizagapatam, India). 
Typhlops braminus Boettger, 1888, Ber. Offenbach, Ver. Naturk., XXVI-XXVIII, p. 70 (Lofaoshan, Kwang- 

tung; Hainan); p. 127 (previous records quoted). 

Description:—Small and worm-like; body covered above and below with 

uniform, cycloid scales arranged in twenty rows; eyes concealed under head 

shields; tail ending in a fine spine; 175 mm. or less in total length. 

A series of thirty-seven specimens from Hainan range in length from 87 

to 150 mm. and in diameter from 2.3 to 4 mm.; average length 124 mm.; 

ratio of length to diameter varies from 34 to 48, averaging 41 (Schmidt, 1927, 

Pp. 429). 

lon 

Fic. 17, Typhlops braminus. Greatly, enlarged. a. Dorsal view of head. b. Lateral view of head. 

A.M.N.H. No. 19681 from Guam. (From Burt.) 

Distribution:—Well known on Hainan and in Kwangtung, braminus 

ranges northward in China to Nanan and Changning in southern Kiangsi, and 

Futsing Hsien, Foochow and Yenping in Fukien. It is one of the commonest 
snakes on Formosa and the Riu Kiu Islands (Maki, 1931, p. 20). 

Distributed widely through southern Asia and the Malay Archipelago 

including the Philippines. It also reaches the Pacific Islands, Africa, Mada- 

gascar, etc. 

Habits and Habitat:—Mell (1922, p. 114) found T. braminus common in 
southern Kwangtung and observed it to an altitude of 330 meters in Lofaoshan. 

I found it abundant at Nodoa, Hainan, where it was frequently taken under 

flower pots. Such a habitat well illustrates its secretive habits. 
Two specimens from Nodoa in the American Museum contain, respec- 

tively, an insect pupa (probably Dipterous) and the remains of Orthopterous 
insects, while a third from Nanan contains insects of the order Collembola. 

Wall (1921, p. 11) states that it eats “‘the larve, pupz and imagines of ants, 

and probably beetles, and other insects.” According to Taylor (1922, p. 52), 

it lays elongate eggs. Wall (1918, pp. 378-381, and 1921, pp. 9-13), in his 
excellent accounts of this snake, records the number of eggs produced at a 
time as 2-7 and their size (in oviducts) as 4x13mm. His gravid females were 
secured in Assam from April to July. Mertens (1930, p. 278) and Taylor 

(1922, l.c.) also give good descriptions of this species. 
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In Fyzabad, Wall (1907, p. 104) found young Bungarus candidus feeding 

constantly on braminus. 

Material examined:—I have seen the following material from China: 

37 specimens from Nodoa, 1 from Yenping, 4 from Foochow and 1 from 
Nanan, in the American Museum; 1 from Amoy and 1 from Fukien, in the 

British Museum; and 1 from Futsing, in the U. S. National Museum. 

Remarks:—This species, one of the most widely distributed of all snakes, 

has obviously been transported by human agency. Nevertheless, its distri- 

bution in China appears to be quite natural, conforming well to that of many 

other southern species. 

Family BOIDA 

Eryx belongs to the subfamily Boinz, Python to the subfamily Pythonine. 

Key FOR IDENTIFICATION OF CHINESE GENERA 

I. Premaxillary, toothed; labial pitsipresent).. 2. 25%. Sie eyutas se ete ole se Python, p. 72 
iePremaxillary toothless; mo labialspitstiyay «an ... gaeiaeraye secant Sloe Eryx, p. 75 

Genus Python Daudin 

The species of this genus are found in southern Asia, Africa and the Indo- 

Australian region. 
In spite of various early records of P. reticulatus for China and the much 

more convincing ones of Wall (1903, p. 85) and Stanley (1914, p. 26), the 

weight of evidence excludes this snake. from the Chinese fauna. It is not un- 
likely that occasional living specimens are brought into the country, and such 

stray individuals doubtless are the basis of the records in question. Maki 
(1931) records no python from Formosa. 

Osvious RECOGNITION CHARACTERS FOR THE CHINESE SUBSPECIES 

Size very large; gaudily blotched pattern; deep pits in rostral and 2 anterior upper 

labials; scales small and numerous, in more than 50 rows; heavily built and powerful; 

often vicious. 

2. Python molurus bivittatus Schlegel 

Plate V, A, B, C and D 

Python bivitiatus Schlegel, 1837, Phys. Serp., II, p. 403, Atlas Pl. xv (part).—Mell, 1922, Archiv. Naturg., 

LXXXVIII, Abt. A, Heft 10, p. 115 (southern coastal Kwangtung from Swatow to Yeungkong).— 

Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 429 (Nodoa, Hainan).—Pope, 1929, Bull. Amer. 

Mus. Nat. Hist., LVIII, p. 388 (Yuankiang, Yunnan). 

Python molurus Boulenger, 1893, Cat. Snakes Brit. Mus., I, p. 418 (Hoihow, Hainan). 
Python reticulatus Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 26 (Fukien) (not of 

Schneider, 1801). 

Python, Caldwell, 1924, Blue Tiger, p. 146, Pl. vi (near Yenping, Fukien). 

Python molurus bivittatus Mertens, 1930, Abh. Senckenberg. Naturf. Ges., XLII, p. 287, Pl. vir (Sumbawa; 

type locality fixed as Java). 
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Description:—Upper labials 11 or 12, excluded from eye by suboculars; 

eye encircled by 6 to 8 oculars; scales in 54 to 62 rows on neck, 65 to 72 at 
midbody and 40 to 44 just before vent; ventrals 255-262; subcaudals 65-71. 

The pattern appears to have consisted, in some ancestral form, of a middorsal 

and two lateral rows of large, roughly square, white and black margined 

blotches. The lateral blotches now have been reduced to little more than 

their original upper and posterior margins, which remain as rows of more or 

less curved, black and white markings paralleling the conspicuous middorsal 

blotches. Anteriorly, an additional set of small, elongate, black and white 

margined blotches lie immediately lateral to the bold, middorsal ones; a 

long, pointed blotch extends down the upper surface of the head, while a dark 

blotch lies just below the eye and a dark stripe extends along the side of the 
head through the eye. Greatest total length 3353 mm. (skin). (Description 

based on seven examples from Hainan.) 

The Yuankiang specimen, a male, has 13 upper labials; 8 oculars; scales 

55-69-46; ventrals 255; subcaudals 65; and measures 863 mm. from snout 

to tip of tail (Pope, 1929, p. 388). A Hoihow specimen (Boulenger, 1893, p. 

418) and one from southern Fukien, both in the British Museum, have 8 and 

9, 255 and 259, 61 and 65, oculars, ventrals and subcaudals, respectively. 

Wall (1926, p. 559) has described the hemipenis of a specimen from 

Maymyo, Burma, as “encircled with loose folds,” bifid at the tip, and devoid 

of spines. 

Distribution:—P. molurus bivittatus has been secured in Fukien as far 

north as the region of Yenping. There are several records for this province 

but, with the one exception, no definite locality has been given. In mainland 

Kwangtung, it is recorded from Swatow along the southern coastal region to 

Yeungkong, while on Hainan it is well known. There is proof of its occurrence 

in southern Yunnan in the form of the American Museum specimen collected 

at Yuankiang, and Wall (1925, p. 806) has recorded it from Myitkyina, a 
locality in Burma not far from the western border of Yunnan. P. m. bivittatus 

probably occurs over considerable areas in extreme southern China. 

This subspecies of molurus ranges from Upper Burma southward through 

the peninsula of southeastern Asia to Java and Sumbawa (Mertens, 1930, p. 

288). Its presence in the Malay Peninsula and on Sumatra is, however, more 

or less problematical (Smith, 1930, p. 39; de Rooij, 1917, p. 22; Mertens, 1930, 

l.c.). It is also recorded from Celebes. 

Habits and Habitat:—Mell (1922, p. 115) found this snake only in the 
lower, coastal region of Kwangtung, but the specimen killed near Yenping 

was discovered in the mountains above that city at perhaps an altitude of 

1000 feet, and it is therefore probable that molurus inhabits the lower moun- 
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tains of southeastern China and is not confined to the immediate coastal region. 
The altitude of Yuankiang is 1500 feet, so bivittatus reaches at least that 

altitude in southern Yunnan. Wall (1921, p. 73) describes molurus as a 

denizen of the plains that ascends to 6000 feet on rare occasions. This state- 
ment in part applies to bivittatus since Wall did not recognize that form as 

valid. As yet no difference in habitat preference between typical molurus 

and bivittatus has been pointed out. 

Mell (1922, l.c.) mentions the preference of bivitiatus in Kwangtung for 

the vicinity of water, while I observed that Hainan specimens climbed even 
large trees with great agility and varied greatly in temperament, some indi- 

viduals being ready to strike at the Soe annoyance, while others cared 

little what treatment they received. 

The small Yuankiang specimen had eaten a large rat (Pope, 1929, p. 389). 

Wall (1912, pp. 447-475, and 1921, pp. 48-73) has written excellent ac- 
counts of molurus, and, while it is not always possible to tell which statements 

apply to bivitiaius, a distinction can sometimes be drawn on geographical ° 

grounds. A few points of special interest have been abstracted from his later 

article as follows: 

1. This snake is primarily a jungle inhabitant and a good climber (p. 50). 
2. It is thoroughly at home in water (p. 50). 
3. Its disposition is on the whole lethargic (p. 51). 
4. Although in possession of great strength, it does not crush but asphyxiates its prey by 

preventing expansion of the chest (p. 53). 

5. It is alert both night and day (p. 53). 
6. It hibernates in northern India and Burma, and sometimes several individuals are 

found wintering together (p. 54). 
7. Its appetite is omnivorous, leopards, deers of various species, jackals, porcupines, 

hares, rats, birds, toads, and monitors having been known to fall victim to it. In captivity, 

it will devour additional kinds of animals (pp. 57-63). 
8. The female always remains coiled about her eggs after laying. A single clutch may 

contain as many as 107 eggs (pp. 64 and 66). 

There can be no doubt about the oviparous habits of bivittatus. 

Finally, in China, man is certainly the chief enemy of the python, for its 

skin is used in the manufacture of musical instruments, while its flesh is an 

esteemed table delicacy. 

Material examined:—I have seen the following specimens: 7 from Hainan 

and 1 from Yuankiang, in the American Museum; 1 each from Hainan and 

Fukien, in the British Museum. 

Remarks:—The question of the status of bivittatus has caused much dis- 

cussion. De Rooij (1917, p. 22), on the one hand, has refused to recognize 
it as a valid form, while Werner (1930, p. 205), on the other, has treated it as a 
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distinct species more closely allied to P. sebe of Africa than to molurus. In 

studying material from various localities, I failed to see some of the differences 
pointed out by Werner, but did observe that all Chinese specimens agree in 
having the labials separated from the eye by suboculars, a character long 

ago pointed out as typical of bivittatus. Knowing that Dr. Olive Stull Davis 
is engaged in revising the Boide, I wrote to her for advice and she kindly 
informs me that she considers bivittatus a morphologically and geographically 

distinct form of molurus. In addition to differing from molurus in possessing 
suboculars, that exclude the upper labials from the eye, she finds that bivittatus 

has a higher ventral count. 

Genus Eryx Daudin 

The species of this genus occur in northern and eastern Africa, central 

and southern Asia and southeastern Europe. 

Osvious RECOGNITION CHARACTERS FOR THE CHINESE SUBSPECIES 

Size medium; head not distinct from neck, covered with small scales; more than 35 rows 

of scales at midbody; subcaudals entire. 

3. Eryx miliaris roborowskii Bedriaga 

Plate V, E, F and G 

Eryx miliaris roborowskit Bedriaga, 1907, Ann. Mus. Zool. St. Pétersbourg, X, p. 193 (type localities, Sachow, 

Kansu and Lukchun, Sinkiang); 1912, Wiss, Res. Przewalski Cent.-Asien Reisen, Zool., III, Abt. 1, p. 
675, Pl. x (amplified description of cotypes).—Zarevskij, 1915, Ann. Mus. Zool. Acad. Sci, Petrograd, XX, 

P. 353 (Edsin gol, Ningsia), 

Description:—A translation of the original description, based apparently 

on 6 cotypes and more or less inextricably mixed with that of E. miliaris 

koslowi, follows: 

The snout tapers gradually toward the front and appears proportionately rather narrow 

at the end. The dorsal side of the head is flat above the eyes, or again the internasals appear 

flatly arched; the sides of the head slope rather steeply anteriorly, so that the small shields 

lying between the eye-ball and the nostrils are not visible from above, and the nostrils as 
well as the eyes lié completely laterally and, viewed from above, likewise cannot be seen well. 

The distance between the lower border of the eye and that of the lip is small. The upper 
head shields are large; behind the internasals there are only two, abnormally three, shields; 

across the forehead from eye to eye usually 7, rarely 8 small shields are present, and 8 or 9 

scales lie around the eye; there also occur to be sure cases in which the circumorbital series 

consists of 10 scales, but these are only anomalies, since one finds 10 on one side, 8 or 9 on 

the other, however; there are two longitudinal rows consisting of three scales between the 
posterior nasal and the anterior border of the eye, and between the lower edge of the eye and 

the 6th supralabial lie two overlapping plates; abnormally and only on one side these plates 
are replaced by a single one; the large subocular, which enters the orbit, rests on the sth 

supralabial or on the 4th and sth supralabials; the 5th and 6th, occasionally the 4th and sth 

and in part also the 6th, supralabials lie underneath the eye. Beginning with the fourth from 
the front, the supralabials are divided transversely, so that the 3rd supralabial is the highest 
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and appears separated from the postnasal only by a small plate. The underside of the tail 
provided with a single row of plates. 

The number of supralabials usually amounts to 11 or 12 on each side, in rare cases only 

10; the number of transverse rows of gulars varies between 16 and 23, in var. roborowskit it 
seems to be greater, in var. koslowi, on the other hand, smaller; the dorsal scales are in 41 to 

47 longitudinal series, the ventrals in var. roborowskii disposed in 191-202, in var. koslow% in 

182 to 186 transverse rows; there are 23 to 32 subcaudals present in the former, 22 or 23 in 

the latter, yet the number of these scales doubtless has no diagnostic value, since the tail 

is probably always shorter or longer according to the sex and consequently must also 

exhibit a different number of shields. It must be added besides that in var. roborowskit 
as well as in typical miliaris a rostral ridge is present, even though occasionally only 

indistinctly indicated, while in var. koslowt and particularly in E. jaculus this ridge is 
obliterated. In var. roborowskii the ground color of the dorsum is mostly light brown 

with a tinge of brick-red, in var. koslowi more sand-colored; the pattern is clear in the former, 

for the most part considerably more faintly indicated in the latter, as the characteristic in- 
dented, branching and variously connected spots, brown rather than gray, placed transversely 

on the dorsum, appear broader and more distinctly dark edged in var. roborowskiz, while in 
var. koslowi these are sometimes very narrow, are little branched, show the tendency to 

become broken up into small, irregularly outlined spots toward the end of the body and 

appear distinctly lighter, colored more gray than brown; nevertheless in koslowi specimens 

occur with numerous dark, irregular cross-bands; in this case the nuchal pattern and the 

postorbital stripe appear distinctly sharper, therefore similar to var. roborowski. The nuchal 

pattern consists in the latter especially of two brownish gray, more or Jess distinctly dark- 

edged spots, sometimes joining in the middle of the nape of the neck and forming approxi- 

mately a triangle; in koslowi mostly a horseshoe-shaped figure is apparent on the nape. In 

var. roborowski the small dark spots present on the sides of the ventrum are very dark and 

may be so thickly crowded together that they merge and even form interrupted longitudinal 

stripes; in the light-colored examples of koslowi the marginal spots are very distinctly defined 

and stand at greater distances from one another. Dark brown streaking, such as Boettger 

declares that he has seen in his miliaris, appears also in both my forms on the dark-colored 

scales, although it is more distinctly pronounced in var. koslowi than in roborowskiz. In var. 

roborowskit the tail is distinctly cross-banded above, the dark, lateral longitudinal stripes are 

mostly interrupted; the dorsal surface of the tail in var. koslowt is of one color and only 

laterally dark spotted; in it the dark, lateral longitudinal stripes are decidedly pronounced. 

The yellow or dirty yellow ventral surface of the animal is more or less strongly dark-dotted; 

in var. roborowskii the dots form a more or less distinctly defined, often interrupted, median 

stripe on the belly. 

Approximate total lenethio...- esse ne see eee 442 mm. 503 mm. 
Approximate length of head, measured dorsally... . 17 19 

Maximum) widthtotheadecaadarcincekeie ction 12 12 

Approximateilength of body....: + sj0-% suse cele - 390 444 

WenpthrOmtails cine chaste crea een Ontee meen Ce: 35 40°". 

Distribution:—This form of miliaris is apparently known only from the 
following localities: 

Sinkiang: Lukchun. 

Kansu: Sachow. 

Ningsia: Edsin gol; 55 miles northwest of Ningsia (city). 



THE SNAKES 77 

Habits and Habitat:—-Although nothing specific has been written about the 

habits of roborowskit, it is obviously an inhabitant of deserts. 

I can find nothing on the breeding of miliaris, but Flower has recently 

(1933, p. 806) recorded data indicating that E. jaculus is ovoviviparous. Other 

species of Eryx probably have similar habits. 

Material examined:—I have seen one of the cotypes from Lukchun 

(original number 10069), in the Museum of Comparative Zodlogy; and a 

specimen collected fifty-five miles northwest of Ningsia, in the U. S. National 

Museum. 

Family XENOPELTID 

This family includes but a single genus. 

Genus Xenopeltis Reinwardt 

The single species of this genus occurs in southeastern Asia and the Malay 
Archipelago. 

Oxsvious RECOGNITION CHARACTERS 

Color brown or blackish above, uniformly light below; 4 diamond-shaped parietals with 

an azygous shield in the midst of them; scales smooth, iridescent, in 15 rows throughout; 
secretive, burrowing. 

4. Xenopeltis unicolor Reinwardt 

Plate V, H, I and J 

Xenopeltis unicolor Reinwardt in Boie, 1827, Isis, p. 564 (type locality, Java).—Mell, 1922, Archiv. Naturg., 

LXXXVIII, Abt. A, Heft 10, p. 115 (Wuyung, Kwangtung, 40 meters). 

Description:—Preoculars single, large; 2 postoculars; supraocular smaller 

than upper postocular; a large, azygous interparietal in midst of 4 parietals; 

8 upper labials, 4th and 5th entering orbit; scales smooth, in 15 rows through- 
out; ventrals 164-193; subcaudals 26-31. Brown or blackish above, iridescent; 

white below; young with whitish head and yellow collar. (Description based 
on that of de Rooij, 1917, p. 40.) 

Mell (1922, p. 115) gives the total length of his Kwangtung specimen as 
860 mm., with 82 mm. occupied by the tail. 

The hemipenis divides opposite the fourth to fifth subcaudal plates and 

extends only to the sixth. It is entirely devoid of spines. Proximal to the 

point of forking, two prominent frills extend across the organ at a considerable 

interval, while a calyculate area lies distal to the frills. The calyces are few 

in number and have straight edges. The lips of the sulcus are everywhere 

prominent, but especially so distal to the point of forking. (Description based 
on a specimen from Bangkok.) 

Distribution:—Mell’s specimen taken at Wuyung, Kwangtung, is the only 

Chinese record of this snake that I have found. It has been recorded from 
Phuc-Son, central Annam, and localities farther south in Indo-China, but it 
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must be very rare in Tongking, northern Annam, and southern China. Wall 

(1925, p. 806, and 1926, p. 559) records numerous specimens from Myitkyina 

District, northern Burma, near the Yunnan frontier, and states that ‘‘It appears 

to be restricted to the basin of the Irrawaddy from Myitkyina southwards, 
and to river basins further east.”” It is doubtful whether wnicolor enters 

western Yunnan, because it is apparently confined to lower altitudes than are 

found in that province. 
Widely distributed through the lowlands of the peninsula of southeastern 

Asia and into the Malay Archipelago. It even reaches Palawan and the Sulu 

Archipelago (Taylor, 1922, p. 76). 

Habits and Habitat:—I can find no information as to what altitude unz- 
color reaches save that Mell found it forty meters above sea-level. It is 

generally conceded to inhabit low plains, however. 

In spite of being a secretive burrower, this snake is usually described as 

ferocious. It frequently bites and vibrates the tail when annoyed and is to 

some degree at least nocturnal. 

The following animals form, in part, its natural diet: frogs; snakes (Ptyas 
mucosus, Natrix stolata); birds (Uroloncha punctulata); rats, mice and shrews. 

I secured the above information on the habits of unicolor from Wall’s 

excellent popular article (1909, pp. 292-298), two short papers by him (1925, 
p. 806, and 1926, p. 559) and one by Smith (1914, p. 12). 

A gravid female from Bangkok in the Museum of Comparative Zodlogy 
contains seventeen well-developed eggs enclosing embryos still in very early 

stages of development. The species, therefore, is probably oviparous. 

Material examined:—One specimen from Kwangtung in the Berlin Mu- 

seum collected by Mell is the only Chinese example that I have seen. 

Family COLUBRID 

Key FoR IDENTIFICATION OF CHINESE SUBFAMILIES 

i Maxallanvateetinobi grooved) crits): nei eo arel crete rcicielatacelai chet eae Colubrine, p. 78 

II. Posterior maxillary teeth grooved 

A. Nostrils valvular and superior; aquatic................... Homalopsine, p. 308 

B. Nostrils lateral; terrestrial or arboreal.................... Boigine, p. 318 

Subfamily COLUBRINA 

Key FOR IDENTIFICATION OF CHINESE GENERA! 

1Key letters in the Key for Colubrine are supposed to have the following relative positions in their 
horizontal and vertical arrangement. 

(aa) | (aa’) | (aa’’) 

bb | bb’ | bb” | (bb) | (bb’) | (bb”) 

(a’) 

(b’) 

(a’’) 

(b”’) (b) 
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It must not be forgotten that this key is constructed for determination 

of the genera in question as they occur in China only and cannot be used 

for material from other countries. Moreover, it is entirely artificial and does 

not pretend to indicate generic relationships. The number of Chinese species 
in each genus is indicated in the key by the numeral in parentheses preceding 
each one. 

I. Snout produced into a pointed appendage covered with small 

SERIES Ob y olboc ab aoosonmoomuantor Mantis la cbHn: atone ceoe (1) Khynchophis, p. 276 

II. Snout not produced into a pointed appendage covered with 

small scales 

A. Subcaudals entire; postoculars absent................. (2) Achalinus, p. 180 

B. Subcaudals divided; postoculars present 

1. Temporals and internasals absent................... (2) Calamaria, p. 304 

2. Temporals present; internasals normally absent only in 

Oligodon eberhardti 

a. Scales in an even number of rows................ (2) Zaocys, p. 207 

b. Scales in an odd number of rows (except posteriorly 

in Ptyas mucosus) 

(1) Two or more loreals present................. (2) Ptyas, p. 216 
(2) Loreal single, sometimes absent 

—_—____—> 

ace Viddorsaliscale cow enlarged .\cias crete seve nie cers ere (1) Dendrophis, p. 279 

b’. Middorsal scale row not enlarged 

a’’. Prefrontal entire 

(a) 7Ausinglevinternasall jaro srr traaietiel: syne sot dedenes (1) Rhabdops, p. 176 

(bp) elwormnternasalsiei act ecvac ues sci ncie saci ei eerste (6) Opisthotropis, p. 164 

b’’. Prefrontal divided 

(a) Rostral prominent, the part visible from above gen- 

erally as great as or greater than its distance from 
frontal; scales smooth, in 13-19 rows anteriorly, 13-17 

posteriorly 

(a’) Anal divided; scales in 13-15 rows at midbody. . (2) Oligodon, p. 300 

(biieAnal entire sec cc... 8 ee wae tne eee (3) Holarchus, p. 288 

(b) Rostral not prominent, the part visible from above 

less than its distance from frontal 

(a’) Maxillary teeth 36 or more in number, uniform 

in size; scales smooth, normally in 17 rows 

ERO USO Ge sere etter saps rsecite unl cceket me avepenstertenere ene ete (3) Sibynophis, p. 81 

(b’) Maxillary teeth 37 or fewer in number : 

(a’’) Temporals heavily keeled; scales in 23-25 

rows at midbody, all rows keeled......... (1) Macropisthodon, p. 161 
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(b’’) Temporals not keeled 

aa. Maxillary with one or two toothless 

spaces, the teeth immediately anterior 

to the first or only space much larger 

than those just posterior to it 

aa’. Posterior group of maxillary teeth 

With threetteetht:2s.a6 cree ss cane 

bb’. Posterior group of maxillary teeth 

with: twouteeth: tctaiaAceeiiecsees 
rs 
bb. Maxillary without a toothless space preceded by teeth larger 

than those following it 

aa’. Scales oblique anteriorly; hemipenis deeply forked 

aa’’. Last two maxillary teeth greatly enlarged; scales 

keeled, in 17-19 rows at midbody, 15 before vent; 

analidivided sa. Ws po./5 08s, Pee a a 

bb’’. Last two maxillary teeth not enlarged; scales in 
15 rows throughout; anal entire................. 

bb’. Scales not oblique anteriorly 

aa’’. Hypophyses developed throughout vertebral col- 
umn 

(aa) A pair of prefrontals and internasals always 

present; rarely more than 19 rows of scales 

present anteriorly or fewer than 17 pos- 

{es (oy hy Aakers EAS CS cis Re Ree ire I 

(bb) Either or both internasal and prefrontal di- 

vided into more than two scales............ 

bb’’. Hypophyses present only on anterior vertebrze 

—_—____— 
(aa) Scales in 15 rows throughout; body green above and below 

or green with narrow, dorsal cross-bands present posteriorly . 

(bb) Scales in more than 15 rows anteriorly 

(aa’) Posterior maxillary teeth longer than anterior; scales 
smooth, in 17 rows anteriorly, 15 before vent; a con- 

spicuous, black-edged, yellow, middorsal stripe extend- 
ing from frontal throughout length of body.......... 

(bb’) Posterior maxillary teeth not longer than anterior; no 

black-edged, middorsal stripe extending from frontal 

throughout length of body 

(aa’’) Maxillary teeth 9; scales smooth, in 19 rows; 

ventrals:220, subcaudals ign) ec an seine cies: 

(bb’”) More than 9 maxillary teeth................. 

(2) Dinodon, p. 

(4) Lycodon, p. 

(6) Pseudoxenodon, p. 

(1) Trirhinopholis, p. 

197 

186 

139 

178 

(16) Natrix, p. 89 

(1) Helicops, p. 

(3) Eurypholis, p. 

(x) Coluber, p. 

(1) Coronella, p. 

(14) Elaphe, p. 

159 

281 

223 

287 

227 

This key can be used most efficiently in conjunction with the lists of 

species by provinces (Chapter IX). For example, much labor may be saved 
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in identifying a snake from Hopei by disregarding all the genera except Dino- 
don, Natrix, Elaphe and Coluber, not to mention many southern species of 

the first three. This is obviously an extreme case, but even, let us say, in 

working with a Chekiang or Yunnan specimen several genera may still be 

safely eliminated. Ample discretion must of course be exercised and the 

identifications by key carefully checked against the detailed descriptions given 

under the species in question. Still quicker results can at times be obtained by 

bearing in mind that no fewer than 15 of the 22 genera involved include only 

one or two species whose detailed descriptions can be readily checked against 

any snake that has been brought to a puzzling character in the key. Finally, 

I am convinced that, providing a normal and undamaged individual is being 

identified, no serious difficulty will be encountered until the character ‘“‘hy- 

pophyses developed throughout the vertebral column” is reached. However, 

this difficulty will greatly diminish if it be remembered that, besides Elaphe and 

Natrix (which can nearly always be separated by difference in scale formulas), 

three of the four genera following this point are represented in China by only 

a single species each, while the third, Eurypholis, is readily recognized by its 

characteristic scale formula and the predominantly green coloration of its 

species. 
Genus Sibynophis Fitzinger 

Sibynophis Fitzinger, 1843, Syst. Rept., p. 26 (type, Herpetodryas geminatus). 

Although not large, this obviously very ancient genus is found in 

Central America, southern Mexico, Madagascar, the Comoro Islands, southern 

Asia and the Malay Archipelago. It is characterized chiefly by the loose 
attachment of the dentary to the articular and by its numerous, small, maxil- 

lary teeth of uniform size. 
Long known as Polyodontophis, the correct name was shown to be Siby- 

nophis by Stejneger in 1910 (p. 102). 

Oxsvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Size small; color of dorsum uniform, with or without dark stripes or longitudinal series 
of dark spots; upper labials light; head and anterior neck with one or two black cross-bands, 

sometimes indistinct; scales smooth, normally in 17 rows throughout; habitus very attenuate; 

inoffensive. 

Key FoR IDENTIFICATION OF CHINESE SPECIES 

I. Ten upper labials, only the very large eighth in contact with the single 

ANCEMOTaLenapOralis wats see ae caesar Ae Bit ooo a Or Raat COC E eS collaris, p. 86 

II. Nine upper labials, eighth not very large; two anterior temporals, the 

lower larger and in contact with the seventh and eighth upper labials, 

seldom entering labial margin (rarely eight upper labials, the sixth 
and seventh in contact with the lower anterior temporal) 

AxiSubeaudals Sar eeees vsnl. cos.. 0 let Teen Rye pee ei nrdetek: oc ee grahami, p. 88 

Be Subcaudalletg Stor mmOreyy. toa \-ay sath es ee SM eereye aes sie chinensis, p. 82 



82 THE REPTILES OF CHINA 

5. Sibynophis chinensis (Guenther) 

Figure 18 

Ablabes chinensis Guenther, 1889, Ann. Mag. Nat. Hist., (6) IV, p. 220 (type locality, Ichang, Hupeh). 

Polyodontophis collaris Boulenger, 1890, Fauna Brit. India, p. 302 (part); 1893, Cat. Snakes Brit. Mus., I, p. 

184, Pl. xu (part: type of sinensis [ = chinensis]); 1899, Proc. Zool. Soc. London, p. 163 (Kuatun, Fukien) 

(not of Gray, 1853).—Blackwelder, 1907, Carnegie Inst. Wash. Pub. No. 54, p. 483 (Shihchuan, Shensi) 
(not of Gray, 1853).—Despax, 1913, Bull. Mus. Hist. Nat., Paris, XIX, p. 180 (Mienning, Szechwan, 2000 

meters) (not of Gray, 1853).—Thompson, 1914, Proc. Zool. Soc. London, p. 381 (Mokanshan, Chekiang; 

anatomy) (not of Gray, 1853).—Angel, 1920, Bull. Mus. Hist. Nat., Paris, XXVI, p. 112 (Kweichow) 

(not of Gray, 1853).—Mell, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 115 (Lofaoshan and 
Linping, Kwangtung) (not of Gray, 1853).—Vogt, 1924, Zool. Anz., LX, p. 339 (not of Gray, 1853). | 

Sibynophis hainanensis Schmidt, 1925, Amer. Mus. Novitates, No. 157 (type locality, Nodoa, Hainan); 1927, 

Bull. Amer. Mus. Nat. Hist., LIV, p. 430, fig. 13 (amplified description of type). 

Sibynophis collaris chinensis Stejneger, 1925, Proc. U.S. Nat. Mus., LXVI, Art. 25, p. 64 (Foochow and Kuliang, 

Fukien).—Chang and Fang, 1931, Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VII, p. 251, fig. 1 

(Chihsiashan and Nanking, Kiangsu). 

Sibynophis collaris hainanensis Mell, 1931, Lingnan Sci. Journ., VIII, p. 200. 

Description:—Upper labials 9, very rarely 8, 4th to 6th, very rarely 3rd 
to 5th, entering orbit; preoculars single; postoculars 2; anterior temporals 
normally 2, the lower very rarely entering labial border, in contact with 7th 

and 8th upper labials, very rarely with 6th and 7th; posterior temporals 2; 

scales smooth, in 17 rows throughout; ventrals in six males 168-183, in twenty 

females 171-183; subcaudals in three males 107-122, in sixteen females 98-115; 

two largest males measure from snout to vent 406 and 395, females 463 and 444 

mm., respectively. (Description based on twenty-six examples from Yenping 

and Chungan Hsien.) 
American Museum No. 34102 from Futsing Hsien, a male, has 9 upper 

labials, but the lower anterior temporal enters the labial border on one side. 

Its ventrals and subcaudals are 167 and 109 respectively and the scale rows 

are reduced to 15 before the vent. 

Pope (1929, p. 390) noted the color characters as follows: 

. . . The variability of the color pattern in the twenty-seven Fukien examples described 
above is striking. The head is always dark with a light patch on either side at the posterior 

edge of the dark area. From the center of the edge of the dark area a line always runs pos- 

teriorly. This line may extend even back on to the tail and often there is an additional line 

on either side parallel to it. Sometimes the central line barely extends back of the neck and 
in some specimens this line is present but the parallel lines are not evident. The lines may 

take the form of rows of dots. In the present series about one-third have three distinct lines 

and another third only the beginning of the central line, while the rest have combinations of 

the two extreme colorations. The pair of lateroventral lines is always present. 

The maxillary counts of six Chungan Hsien examples (American Museum 

Nos. 34532 and 34534-34538) are 38, 40, 42, 37, 41 and 36, respectively. 

These counts were made on one side only. The teeth in this species are sub- 

equal in size. 
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Fic 18. Sibynophis chinensis, x2. a. Dorsal view of head. b. Ventral view of head. c. Lateral view 

of head. A.M.N.H. No. 27788 from Nodoa, Hainan. 

The original description, based on the type specimen, a female, follows: 

... . ten upper labial shields, the eighth of which is excluded from the labial margin. Scales 
in seventeen rows. One preocular, two postoculars. The occipital does not touch the lower 

postocular; temporals 1 + 2, the anterior in contact with both postoculars. Ventrals 182; of 
the tail nearly one half has been lost, the mutilated part being protected by fifty-three pairs 

of subcaudals, so that the whole number may be estimated to have been between eighty and 

ninety.. Upper parts nearly uniform brownish gray, the posterior part of the trunk indis- 
tinctly showing a series of whitish spots along each side of the back. No black dots along 

the vertebral line. The black cross bands between the eyes and on the neck are present as in 

Ablabes Humberti and Ablabes collaris, but much less distinct. Abdomen white, each ventral 

shield with a black dot on each side. Trunk measures 15 inches and its tail was probably 514 

inches in length. 

The hemipenis is not forked and extends to the ninth subcaudal plate. 

The three or four very large spines opposite the third and fourth subcaudals 
are followed by numerous similar but smaller ones that gradually decrease in 

size distally but continue, on the side opposite the sulcus, nearly to the tip of 

the organ. About midway between the origin and terminus of this spinous 
area, and adjacent to the sulcus, a calyculate region begins and widens rapidly 

until it occupies the entire width of the end of the hemipenis. The calyces 

have scalloped edges and the line of demarcation between them and the spines 

is conspicuous and abrupt, even though the calyces immediately adjacent to 
the spines have spinous edges. Proximal to the first large spines and inter- 

mixed with some of them, are numerous, minute ones. These continue distally 

along the lips of the sulcus to the origin of the calyculate region. The sulcus 
terminates among the calyces a short distance proximal to the end of the 
hemipenis. Its lips are nowhere conspicuously raised and are calyculate in the 

calyculate region. (Description based on a specimen from Chungan Hsien.) 

Distribution:—In China, S. chinensis is known with certainty to occur at 

the following localities: 

Kiangsu: Chihsiashan. 
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Chekiang: Tunglu; Mokanshan. 

Fukien: Futsing Hsien; Kuliang; Yenping; Chungan Hsien; Kuatun. 
Kwangtung: eae has Linping. 

Hainan: Nodoa. 

Kwangsi: Lohsiang. 
Kweichow: (no specific locality). 
Hunan: Changsha. 

Hupeh: Ichang. 

Szechwan: Muping; Chouchiakou; Mienning. 

Shensi: Shihchuan. : 

Steindachner’s (1896, p. 506) record for Shanghai, Stejneger’s (1925, p 

65) for Foochow, and that of Chang and Fang (1931, p. 252) for Nanking, 

require confirmation. 

Records of collaris for Tongking (Mocquard, 1905, p. 318), Laos (Angel, 
1929, p. 76) and Annam (Boettger, 1901, p. 50) are probably based on speci- 

mens of chinensis. I have seen no material from French Indo-China. 

S. chinensis is well known on Formosa where it has been accorded sub- 

specific rank by Maki (1931, p. 25) under the name of formosensis and by 

Mell (1931, p. 201) under that of parkeri. I do not believe that the slightly 

lower ventral count of Formosan material warrants its recognition as a distinct 
form. 

Habits and Habitat:—Like its ally, collaris, the present form is a mountain 
snake. Mell (1922, p. 115) found its vertical range in Kwangtung to be from 
400 to 800 meters above sea-level; Despax (1913, p. 180) records two speci- 

mens taken at 2000 meters in Szechwan, and I have seen one from Muping 

in the U. S. National Museum collected at 6000 feet. However, several of 

the locality records show that it may also be found only a few hundred feet 

above sea-level, especially in eastern central China. 

I found this graceful snake common in the mountain bamboo groves and 

forests about Yenping and Kuatun, where it was often encountered gliding 

over the shady forest floor and I recall seeing as many as three in one day. 

They did not strike or bite (Pope, 1929, l.c.). 

S. chinensis resembles collaris in food habits as well as habitat preference. 

Skink remains were found in the stomachs of three, fragments of some Taky- 

dromus species in two other Fukien specimens (Pope, 1929, l.c.). A Changsha 

example in the American Museum contains the end of a lizard’s tail, while one 

from Tunglu, in the Museum of Comparative Zodlogy, holds remains of a 
lizard, probably a skink. 

The following data on the breeding of Fukien chinensis have already 

been recorded by me (1929, l.c.): 

Four [preserved] females contained from two to four eggs each. A fairly well-developed 
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egg measured 33x 9.5mm. On August 22 three white eggs (No. 34530) were brought in at 

Kuatun. Two of them measured 36.5 x 15 and 34 x 13.3 mm. respectively, while the third 

was only 29.5 mm. long. Each contained a fully developed and well-pigmented snake, the 

longest of which measured 203 mm. from snout to tip of tail. The color pattern is identical 

in all three. The lines are evident, but faint everywhere except at the beginning of the cen- 

tral one. In the entire seriés of this species, as borne out by these three as well, there is no 

correlation between age and color pattern. 

Re-examination of the embryos from lot of eggs No. 34539 shows that each 

has an egg-tooth. 
Both of the females collected by me in the Yenping mountains between 

April 12 and June 2, 1925, were gravid. 

Material examined:—I have seen the following Chinese material: 29 

specimens from Fukien, 1 each from Changsha, Hainan, and an unknown 

Chinese locality, in the American Museum; the type and 2 examples from 

Kuatun, in the British Museum; 1 from Tunglu, in the Museum of Com- 

parative Zodlogy; 1 each from Foochow, Kuliang, Kuatun, Chouchiakou, 

Muping and Shihchuan, in the U. S. National Museum. 

Remarks:—A recent, more thorough comparative study than I had made 

in 1929 (p. 389) convinces me that chinensis and collaris are distinct species 

and only the acquisition of additional material from new localities clearly 

demonstrating intergradation will suffice to reduce the former to subspecific 

rank again (compare Stejneger, 1925, p. 64). In fact, Wall (1909, p. 340) 

was “‘strongly inclined’”’ to recognize chinensis as ‘‘a species apart.’’ The 

grounds for separation of the two forms may be briefly summarized as follows: 

1. The hemipenes seem to differ in four details as enumerated under collaris. These dif- 

ferences may be considered specific until proved otherwise. 
2. As stated under collaris, the anterior temporal in that form is always single and in 

contact only with the much enlarged eighth upper labial, while, in chinensis, there are two 
anterior temporals and only nine (instead of ten) upper labials, the lower anterior temporal 

being in contact with the seventh and eighth labials. Although the lower anterior temporal 

of chinensis may rarely enter the labial margin and thus form an arrangement resembling that 
found in collaris, I have seen or read of only a single individual from the Chinese region 

exclusive of Yunnan exhibiting this arrangement on both sides (Wall, 1903, p. 84, Hongkong 

specimen). Such a rare exception can scarcely be considered normal. S. chinensis may very 

rarely have only eight upper labials with the sixth and seventh adjacent to the lower anterior 

temporal, but such a condition obviously does not in the least affect the difference between 

collaris and chinensis under discussion. 
3. There are two dark bars across the head of collaris, one just behind the eyes, the other 

across the posterior third of the parietals. In chinensis, the anterior of these bars is often 

present and the posterior third of the parietals dark but the continuity of the darkened hinder 

ends of the parietals with the dark nuchal blotch prevents the formation of the posterior head 
bar so conspicuous in collaris. Unfortunately, I have only one (Kachin Hills) specimen of 

collaris for comparison but its head pattern cannot be matched by a single individual of 
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chinensis in the American Museum. Anderson (1879, p. 811) describes his Husa Valley 

example as also having a distinct band across the ends of the parietals. 

4. Stejneger (1925, p. 65) has already pointed out the fact that chinensis has a somewhat 
higher ventral count than collaris. The difference is slight, however. 

6. Sibynophis collaris (Gray) 

Figure 19 

Psammophis collaris Gray, 1853, Ann. Mag. Nat. Hist., (2) XII, p. 390 (type locality, Khasya). 

Ablabes collaris Anderson, 1879, Zool. Res. W. Yunnan, p. 810 (Husa Valley, Yunnan). 

Polyodontophis collaris Boulenger, 1890, Fauna Brit. India, p. 302 (part); 1893, Cat. Snakes Brit. Mus., I, p. 

184, Pl. x11 (part).—Haas, 1931, Zool. Jahrb., Anat., LIV, p. 334, figs. 1-2 (anatomy of head). 

Sibynophis collaris chinensis Mell, 1931, Lingnan Sci. Journ., VIII, p. 200 (part: West Yunnan). 

Description:—Upper labials 10, 4th to 6th entering orbit; 8th and toth 

largest; preoculars single; postoculars 2; anterior temporals single; posterior 

temporals 2, the lower divided vertically; scale rows 17; ventrals 173. (De- 

scription based on a specimen from the Husa Valley.) 

Wall (1908, p. 315) gives the ventral and subcaudal counts of twenty-four 

Shillong specimens as follows: ventrals in ten males 168-174, in twelve females 

168-179; subcaudals in males 107-118, females 103-112. The scales are 

uniformly in 17 rows throughout and approximately half of the series have . 

imperfect tails. In every specimen of this series, as well as all those of a still 

larger lot (58) secured in the Darjeeling region (Wall, 1909, p. 340), the anterior 

temporal is single and in contact only with the much enlarged eighth upper 

labial. This character is of major importance. The largest individual among 

this series of fifty-eight was a female 780 mm. in total length, while the smallest 

measured only 216 mm., and was probably a hatchling. It was killed in July. 

A Huton male (American Museum No. 50801) has 167 and 117 ventrals 

and subcaudals, respectively, and 45, possibly 46, maxillary teeth on the left 

side. 
The original description follows: 

Olive, very minutely black speckled, forming darker edges to the scales, and a broad 
rather darker band on the lower part of each side; a broad band across the nape, two indistinct 

narrow bands across the crown, a series of spots on the middle of the front of the back along 

each side of the ventral shield, becoming confluent behind into a more or less continued nar- 
row streak on the side of the tail, and a narrow streak on each side of the face through the 

middle of the eyes to the temple, black. Lips, under part of body, and band across the temple 

and behind the black nuchal spot, white; scales smooth, thin. Head rather short. Eyes 

moderate, pupil round, one anterior and two posterior ocular shields and one small loreal 

shield. 

In young specimens the vertebral spots are continued to the tail; there is a series of very 

small black specks on each side of the middle of the front ventral shield, and the labial shields 

are dark-edged. The upper end of the ventral shield is olive and minutely speckled like the 
lateral scales. 



THE SNAKES 87 

Fic. 19. Sibynophis collarts. x 3%. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. No. 

50801 from Huton, Burma. 

Comparison of the hemipenis of a specimen of collaris from the Kachin 

Hills (American Museum No. 50801) with that of chinensis, reveals a general 
similarity of structure but certain definite, specific differences, as follows: 

1. The large spines are much slenderer in collaris. 

2. The first of the large spines lie opposite the fifth subcaudal in collaris, while, in chinen- 

sis, they are opposite the third and fourth. These same spines encroach upon the sulcus and 
the relatively reduced calyculate region much more in collaris than in chinensis. In the 

former, even the sulcus lips bear some rather large instead of only minute spines. 

3. In chinensis, the bases of the first large spines are beset with numerous minute ones, 
but such is not the case in collaris. 

4. The sulcus much more nearly approaches the tip of the organ in collaris than in 

chinensis. 

Distribution:—This snake has been secured in China only from the Husa 
Valley of western Yunnan. 

Known with certainty to range from Simla, in the western Himalayas, 
eastward through Assam and Burma to western Yunnan; thence southward 

to Calcutta, northwestern Siam, and the Arakan Hills and Pegu Yomas. 

Habits and Habitat:—S. collaris is an inhabitant of mountains, ascending 
to an altitude of 10,000 feet in the Himalayas (Stoliczka, 1871, p. 430), while 
Wall (1909, p. 340) reports it as rare below 3000 feet in the Darjeeling 

tegion. 
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This species has been reported to feed chiefly on Sphenomorphus indicus, 

but remains of other skinks (Mabuya and Lygosoma) and a snake’s tail have 

been found in preserved specimens (Wall, 1908, p. 315, 1909, p. 340, 1925, Pp. 

806, and 1926, p. 559). 
Two eggbound females were killed in the Kachin Hills on June 6. One of 

these measured 506 mm. and held 2 elongate eggs 35 x 6 mm., while the other 

was 584 mm. long and contained 4 eggs, each more than an inch in length 

(Wall, 1926, l.c.). Two Shillong specimens 228 and 254 mm. long were 

collected September 10 and 15, respectively (Wall, 1908, l.c.), and, as stated 

above, a 216 mm. individual was killed during July in the region of Darjeeling. 

Neither one of two specimens found by Wall (1908, p. 316) attempted to 

bite during capture. 

Material examined:—I have seen no Chinese material of collarts. 

7. Sibynophis grahami (Boulenger) 

Figure 20 

Polyodontophis Grahami Boulenger, 1904, Ann. Mag. Nat. Hist., (7) XIII, p. 132 (type locality, between 

Yunnanfu and Kutsing, Yunnan). 

Sibynophis grahami Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 506, fig. 8 (Yunnanfu and Wutingchow, 

Yunnan). 

Description:—Upper labials 9, 4th to 6th entering orbit; preoculars single; 

postoculars 2; anterior temporals 2, the lower excluded from labial border, 

in contact with 7th and 8th upper labials; posterior temporals 2; scales 

smooth, in 17 rows throughout; ventrals, in male 194, female 188; male 

from snout to vent 400 mm., female 218 mm. (Description based on I specimen 
from Yunnanfu and 1 from Wutingchow.) 

The maxillary counts of these two specimens (American Museum No. 

18080, Yunnanfu, and No. 12804, Wutingchow) are 42-? and 44-46, respec- 

tively. 

a b 

Fic. 20. Sibynophis grahami, x2. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. No. 

12804 from Wutingchow, Yunnan. 



THE SNAKES 89 

The original description, based on the type specimen, follows: 

Rostral once and a half as broad as deep, just visible from above; suture between the 

internasals nearly as long as that between the prefrontals; frontal much longer than its dis- 

tance from the end of the snout, shorter than the parietals; loreal as long as deep; one preocu- 

lar; two postoculars, only the upper in contact with the parietal; temporals 2 + 2; eight upper 

labials, fourth and fifth entering the eye; four lower labials in contact with the anterior chin- 

shields, which are longer than the posterior. Scales in 17 rows. Ventrals 185; anal divided; 

subcaudals 83. Reddish brown above, with three dark brown longitudinal lines, which be- 

come more and more indistinct after the anterior fourth of the body; head dark brown, with 

a black streak on each side and a black bar behind the parietals; a white streak along the 

upper labials and another behind the occipital bar; lower parts white, with a black dot at the 

outer end of each shield; on the posterior part of the body and on the tail these dots are con- 

fluent into a black lateral line. Total length 350 mm.; tail 60. 

The hemipenis of the Wutingchow male bears a striking resemblance to 
that of the Chungan Hsien chinensis described under that species. 

Distribution:—S. graham is known only from the type locality; Yunnanfu; 

and Wutingchow. 

Smith’s (1930, p. 681) record for Tongking is apparently based on an error. 

Habits and Habitat:—-This rare species is obviously an inhabitant of the 
high Yunnan plateau. 

Material examined:—I have seen the type, in the British Museum; also 

I example from Yunnanfu and 1 from Wutingchow, in the American Museum. 

Remarks:—In view of the fact that most specimens of chinensis have 

incomplete tails when collected, one would assume grahami to be based on an 

imperfect individual, but such is not the case. The relationships of grahami 

are obviously with chinensis rather than with collaris, and it would not be 

surprising to find, upon acquisition of new material, that grahami and chinensis 
intergrade. 

Judging by the article in which grahami is described, its type locality is 

the Yunnanfu district, but the type is actually labeled as from between 

Yunnanfu and ‘Kale Tsing Fou.’’ The latter locality can be no other than 
Kutsing, a fu city northeast of Yunnanfu. 

Genus Natrix Laurenti 

This enormous genus of some fourscore species is widely distributed over 

North America, Africa, Europe, Asia and the Malay Archipelago, even reaching 
New Guinea, northern Australia and adjacent islands. 

Many of the Chinese species of Natrix fall into groups of rather closely 
allied forms as follows: 

N. aequifasciata, percarinata and annularis comprise a small group characterized chiefly 

by a banded pattern, a certain uniformity of habitus and distinctly semi-aquatic habits. 
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N. sauteri, popei and craspedogaster are characterized by marked resemblance in pattern, 
especially of the upper labials, slender habitus and probably also.in similarity of habits. 

N. biteniata and octolineata are alike in many obvious ways. 
N. tigrina and subminiata are similar in habitus and coloration, while a nuchal groove is 

normally present in the latter, occasionally suggested in the former. 
N. nuchalis, with its very evident nuchal groove, is somewhat allied to the preceding 

group. When the nuchal groove is well developed, as in nuchalis, it is at once recognized by 

the obviously paired middorsal row of scales on the neck, while a nuchal count indicates an 

even number of scale rows. 

The species collected by Anderson in western Yunnan and identified by 

him (1879, p. 817) as Tropidonotus modestus Guenther, apparently represents 

a new form closely allied to modestus. The Huton snake listed by Wall (1925, 

p. 809) as ‘‘Nerodia modesta ?”’ is probably identical with Anderson’s Yunnan 

specimens. Due to the impossibility of securing Yunnan material, I am 

unable to settle this question now. It should be remembered that Wall later 

(1926, p. 560) recorded four examples of NV. modesta from Huton, so presumably 

he would now remove the doubt from his 1925 record. 

I have examined in the Berlin Museum two snakes (one of them No. 27694) collected by 

Mell in northern Kwangtung which apparently were the basis of his 1922, p. 116, Tropidonotus 

modestus as well as his later (1931, p. 203) Natrix khastensis> gilhodest and am convinced 

that neither identification is correct, the snakes in question probably representing a new form. 

No. 27694, a male 400 mm. in length from snout to vent, has 3 upper labials anterior to, 3 

posterior to, and 3 entering the eye, single preoculars and anterior temporals but 2 postoculars, 

on either side. The internasals are moderately narrowed anteriorly; ventrals 146; tail broken; 

scale rows 19-17, with 19 at midbody and all but the outer row keeled. A distinct but narrow 

light stripe extends posteriorly from the lower postocular across the tip of the seventh upper 

labial, near the upper extremities of the eighth and ninth and onto the neck, where it bends 

upward to the sixth and seventh scale rows along which it extends for some distance. Before 

reaching the vent, it drops to the fifth and sixth rows. This stripe is nowhere on the body as 

distinct as it is on the head and neck. The dorsum is generally dark and devoid of conspicuous 

markings but a weak checker pattern is faintly visible throughout. Each ventral has a dark 

spot near either end, while between these spots the ventrum is immaculate. Save for the 

lateral stripe already described and a little light area on the lower edges of all but the first 

and second upper labials, the dorsal edges of those anterior to the eye and the lower parts 

of the loreal and preocular, the side and top of the head are dark with very weak vermicula- 

tions. The throat is light with diffuse, dark spots. The other specimen examined is obviously 

the same species, for it differs only in having slightly more extensive light areas on the side of 

the head and throat. It isa juvenile female with 143 ventrals and 101 subcaudals. These 

snakes are very likely the same species as those from the Langbian Plateau of southern Annam 

identified by Smith (1921, p. 426) as Tropidonotus johannis, but only a closer comparison 

than I was able to effect can solve this problem. N. inas (Laidlaw), of the Malay Peninsula, 

bears a strong resemblance to the Kwangtung and Annam snakes in question. 

Oxsvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Scales keeled, rarely in more than 19 rows anteriorly or fewer than 17 posteriorly; anal 

divided. 
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Key FOR IDENTIFICATION OF CHINESE SPECIES! 

I. A conspicuous, light, black-edged, vertical bar extending upward 
from the mouth immediately behind the eye and another similar 

one just anterior to the eye; subcaudals 116-121; body and tail 
long and slender, devoid of encircling bands of color; more than 
ACMA ArVbCScL pa tetey.yeccts aie avonin santa’ svstits ob oi:Aaneud iewekeie tates cup talon pbn's 

II. Eye not preceded and followed by light, black-edged bars; not 

more than 100 subcaudals; fewer than 40 maxillary teeth 

A. Conspicuous bands usually completely encircling the body, 
sometimes indistinct or wanting dorsally (and ventrally as 
well in percarinata) 

1. Normally not more than one labial entering the eye, all 

rarely excluded from it by suboculars; maxillary teeth 23-28 

a. Bands encircling body 16-21, those on tail 7-12, the 

former constricted on the flanks and usually double on 
the back and belly (not double in very young individ- 
uals); belly devoid of red; head long, its sides viewed 
from above nearly straight; labials rarely excluded from 

b. Bands encircling body very numerous, more than 30 on 
body and 14 on tail; belly red between the cross-bands; 

head moderately long, its sides viewed from above dis- 
tinctly convex; all labials never excluded from eye..... 

2. Two labials entering the eye; no red on belly; body bands, 
if distinct, at least 30 in number; maxillary teeth 29-32.... 

B. Body not encircled by bands 

1. Nuchal groove more or less developed 

a. Nuchal groove always well developed; upper labials six 

or fewer; a single anterior temporal................-. 

b. Nuchal groove sometimes only poorly developed; upper 

labials eight or nine, rarely seven; two anterior tem- 
POTAlS Moye Teeie Mace eres wet vesiersrudieler to eS ae Me heres 

2. Nuchal groove absent (sometimes rudimentary in tigrina 
lateralis) 

a. A conspicuous, divided or simple, black nuchal bar fol- 
lowed for a considerable distance by black cross-bars or 

checker spots separated by red interspaces; body other- 

wise predominantly green, belly green and black; two 

Lops 

ornaticeps, p. 114 

aequifasciata, p. 93 

annularis, p. 95 

percarinata, p. 116 

nuchalis, p. 109 

subminiata, p. 131 

Preacilars Heise Melos ees ORM ORO a eee eee tigrina lateralis, p. 135 

1Key letters in the Key for the species of Natrix are supposed to have the following relative positions in 
their horizontal and vertical arrangement. 
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b. Neck and anterior part of body devoid of conspicuous, 
black cross-bands or checker spots separated by red in- 

terspaces; body nowhere predominantly green 

(1) Dorsum distinctly lineate throughout, devoid of 
cross-bars and checkering 

a’. Scales strongly keeled and distinctly notched at 

their posterior extremities..................-. 

b’. Scales not strongly keeled, not or scarcely 

notched at their posterior extremities.......... 

(2) Pattern not distinctly lineate throughout 

a’. A conspicuous lateral line along the belly formed 
by a black spot on the end of each ventral; 

belly immaculate between this line and its fel- 

low; dorsum with no pattern or only a faint one; 

a whitish area on either side of the neck variable 
in size and shape, sometimes part of a light, 

longitudinal stripe and often inconspicuous (in 
chrysarga, lateral, ventral spots may be present 

but they are seldom evident anteriorly and the 

belly is often pigmented between them; the 

dorsum always has a double row of conspicuous, 

light spots; a light marking, usually in the form 
of a V with the apex directed posteriorly, is 

present on the neck) 

a’’. Ventrals 165-175; subcaudals 85-91 ....... 

b’’. Ventrals 157 or fewer 

(a) Ventrals 138 or more; scales 19-17; five, 

rarely six lower labials in contact with an- 
terior, Chin-Shields) sc eysiet ws eres) yore eee 

(b) Ventrals 140 or fewer 

(a’) Upper labials seven; scales in 17 rows 
GHROUpHOUb ee tyr. ous nucle tetas rtyelere o cke 

(b’) Upper labials eight; scales 19-17; four 
lower labials in contact with an- 
terior chin-shields................ 

———_——>> 

b’. No lateral line along the belly formed by a black spot on the end 
of each ventral; a conspicuous dorsal pattern 

a’’. Internasals broadly truncate anteriorly; a row of small, whitish 

~ 

spots along either side of the back, more or less connected, or 

even supplanted anteriorly, by black spots; scales heavily 

keeled, keels being present even on the outermost rows..... 

. Internasals much narrowed anteriorly; back without whitish 

spots along either side, or, if present, such spots are boldly 

connected anteriorly by black cross-bands, and posteriorly 

biteniata, p. 99 

octolineata, p. 

johannis, p. 

craspedogaster, p. 

sautert, p. 

popet, p. 

chrysarga, p. 

IIt2 

106 

103 

125 

123 

Tor 
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coalesce to form a longitudinal stripe; scales keeled, but at 

least one outermost row smooth 

(a) Anterior temporals normally single; three upper labials 
normally entering eye; all but outermost row of scales 
One uh err SIC epiKeClecn ee Uy ava AM some se tiated. uA ey stolata, p. 128 

(b) Anterior temporals normally two; two upper labials nor- 
mally entering eye; at least two outermost rows of scales 

onweithem sidersmooth ys) caesar alas eyeide ae kaye heey Sepa piscator, p. 120 

8. Natrix aequifasciata Barbour 

Figure 21 

Natrix aequifasciaia Barbour, 1908, Bull. Mus. Comp. Zool., LI, p. 317 (type locality, Wuchih Mts., Hainan); 

1909, Proc. New England Zool, Club, IV, p. 66, Pl. vir (original description repeated, cotypes figured).— 

Stejneger, 1925, Proc. U. S. Nat. Mus., LXVI, Art. 25, p. 69 (Yenping, Fukien).—Schmidt, 1927, Bull. 

Amer. Mus. Nat. Hist., LIV, p. 507, fig. 9 (Futsing Hsien, Fukien).—Fan, 1931, Bull. Dept. Biol. Col. Sci. 

Sun Yatsen Univ., No. 11, p. 50 (Lohsiang, Kwangtung). 

Natrix annularis Mell, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 116 (part: Tinghushan, Lofao- 

shan and Wuyung, Kwangtung). 

Description:—Upper labials 9, very rarely 8; preoculars I, very rarely 

2; postoculars from 2 to 5, usually 3; suboculars 1 to 3 or lacking; anterior 

temporals 2 or 3, rarely 4; posterior temporals 2 or 3, rarely 4; scales keeled, 

19-17; ventrals in ten males 142-153, in ten females 142-148; subcaudals in six 

males 67-75, in seven females 69-76. (Description based on ten specimens from 

Futsing Hsien, one from Foochow, and eighteen from Lohsiang.) 
In the adult, each of the bold, black bands of the young is generally divided 

on the back as well as on the belly by a conspicuous island of ground color. 

As in most species of Natrix, a considerable amount of variation in details of 

pattern is exhibited. The ontogenetic color change of this species is worthy 

of special note. 

The relation of the upper labials to the eye in the series of ten Futsing 

Hsien specimens described above may be summarized as follows: 

A single labial enters the eye with 4 anterior and 4 posterior to it in seven individuals, 
there being no variation from side to side. 

In two individuals, the condition on one side is the same as in these seven, while the 

labial lying just below the eye is excluded from it by a subocular on the other. 

One example is unusual, having 3 upper labials anterior, 1 entering and 4 posterior 

to the eye on one side, 3 anterior, 2 entering and 4 posterior to it on the other. 

The Foochow individual, also included in the preceding standardized de- 

scription, has the usual 9 upper labials with the middle one entering the eye, 

while a Futsing Hsien specimen, not described above, has 9, none of which 
enters the eye. 

N. aequifasciata is apparently unusual in failing to show sexual dimorphism 
in ventral and subcaudal counts. This question warrants further investigation. 

See Fan, 1931, p. 52, and Pope, 1929, pp. 362 and 391, for comparative data. 
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There is apparently also a corresponding lack of sexual difference in tail 
length. oi 

The three largest of five males from Fukien measure 735, 578 and 560 mm. 

from snout to vent, the three largest of six females 1100, 763 and 701 mm. 

The largest of these females is 1420 mm. in total length and 153 mm. in cir- 
cumference at the largest part of the body, truly a gigantic Natrix. (Pope, 

1929, p. 391.) 
The males often have well-developed tubercles on the chin-shields and 

first pair of lower labials (Pope, 1929, l.c.). Certain species of American 

Natrix have this same sexual character (Blanchard, 1931, p. 95). 

MW) ene HN OY 
0 eg O) 
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Fic. 21. Natrix aequifasciata. Nat. size. a. Dorsal view of head. b. Ventral view of head. c. Lateral 
view of head. A.M.N.H. No. 21037 from Futsing Hsien, Fukien. 

The original description, based on two juvenile females, follows: 

Eye rather large. Rostral broader than deep, just visible from above; internasals almost 

wedge-shaped, twice as long as broad, one and one-half times as long as prefrontals; frontal 

one and two-thirds as long as broad, as long as distance from end of the snout, shorter than 

the parietals; loreal as long as deep; two preoculars and two or three postoculars; one or two 

suboculars may be present,—these are very small and separated by the fifth upper labial. 

Temporals 2 + 3,—these may be broken into several scales; nine upper labials, the seventh 

largest and the fifth always entering orbit,—the fourth and sixth may do so also, or they 
may be excluded by the suboculars; five pairs of lower labials in contact with anterior chin- 
shields, which are a very little shorter than the posterior. Scales in nineteen rows strongly 

keeled, except the outer row, on which the carination is weak. Ventrals 148-151; anal di- 

vided; subcaudals 74-75. 
Color (in alcohol) boldly banded with twenty or twenty-one black bars on the body and 

twelve on the tail. The interspaces narrower than the bars, but less narrow laterally than 

dorsally, white with a slight brownish tinge. Ventral surface ivory white, with black mark- 

ings of the bars; these often end abruptly at the median line. The black blotches are roughly 

alternate. 

The hemipenis is scarcely forked at the tip and extends to the ninth sub- 

caudal plate. It is densely spinous with three enlarged basal spines or hooks 
set in a compact longitudinal row; proximally the first few spines are largest, 
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but they soon become relatively uniform in size and disposition, save for a 

gradual decrease in size toward the tip of the organ; the sulcus is not divided, 
its moderately prominent lips bearing numerous spines. (Description based 

on a Foochow specimen.) 

Distribution:—N. aequifasciata is known only from Lohsiang in eastern 

Kwangsi; Tinghushan, Wuyung and*+Lofaoshan in mainland Kwangtung; 

Hainan; and Futsing Hsien, Foochow and Yenping in Fukien. 

Habits and Habitat:—I described the habits and habitat preference of this 

snake as follows (1929, l.c.): 

In strong contrast to annularis and piscator this species is a true inhabitant of mountain 

brooks. Even though I caught several and saw many that escaped me I never found one 

away from a stream. They were found either in the stream or basking on the bushes over 

the water into which they dropped when alarmed. Sometimes they dropped from a point 

ten or twelve feet above the water. After reaching the water they hid under stones on the 
bottom. Even though the brooks in which I observed these snakes flowed through flooded 

fields which, as well as the streams, were frequented by piscator and annularis I failed to find 

aequifasciata in the fields. This point is repeated for emphasis as it is interesting to note the 

tenacity with which this snake clings to its original habits. 
The Futsing streams in which aeguifasciata was so common were the open kind found in 

hills and low mountains and not the high, shaded cascade type. The snakes were taken at 

very nearly sea-level and are probably to be reckoned as inhabitants of more gently flowing, 

open country, rather than heavily shaded, cascading mountain watercourses. This does not 

mean that they never venture into the latter. 

When annoyed aequifasciata gathers itself into irregular coils, often striking violently and 

hissing at each stroke. It might be called ‘‘snappy”’ or ‘“‘pugnacious.”’ 

A small fish of the genus Zacco was found in the Foochow specimen. 

Mell (1929, p. 53) states that aequifasciata occurs at from 40 to 500 meters 

altitude. 

Fan (1931, l.c.) remarks that it gives off an offensive odor when handled. 

Material examined:—I have seen the following material: the cotypes and 

a specimen from Lohsiang, in the Museum of Comparative Zodlogy; 1 from 

Yenping, in the U. S. National Museum; 12 from Fukien, in the American 

Museum; and 1 from Fukien, in the British Museum. 

Remarks:—Natrix annularis, percarinata, and aequifasciata are sometimes 

so much alike that only careful study will serve to distinguish them. For 
example, there can be little doubt that Chang’s (1932, p. 33) Szechwan record 

of aequifasciata is in reality based on percarinata. 

9. Natrix annularis (Hallowell) 

Figure 22 

Tropidonotus annularis Hallowell, 1856, Proc. Acad. Nat. Sci. Phila., VIII, p. 151 (type locality, Ningpo). 
Tropidonotus chinensis ‘‘Jan” Berthold, 1859, Nachrichten Ges. Wiss, Goettingen, p. 180 (type locality, China). 
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Tropidonotus semifasciatus Berthold, 1859, l.c. (alternative name). 

Tropidonotus habereri Werner, 1904, Abh. Bayer Akad. Wiss., II K1., XXII, p. 354, Col. Pl. 1 (type locality, 

Ningpo Mountains). 
Natrix annularis Stejneger, 1925, Proc. U. S. Nat. Mus., LXVI, Art. 25, pp. 67 and 68 (comparison with 

piscator and percarinata; recorded from Foochow and Kuliang, Fukien).—Schmidt, 1927, Bull. Amer. 

Mus. Nat. Hist., LIV, p. 508 (Wuhu and Ningkwo in Anhwei; Fukien). 

Description —Preoculars single; postoculars 3, very rarely 2; anterior 

temporals 2 or 3, very rarely 4; posterior temporals 2 or 3; scales keeled, 19-17, 

rarely reduced only to 18 before vent; ventrals in males 153-163, females 145- 

159; subcaudals in ten males 63-69, in eight females 58-61; dark bands on body 

in males 40-46, females 34-44; on tail in males 22-27, females 16-22. (De- 

scription based on twenty-four specimens from Fukien and northeastern 

Kiangsi.) 
The relation of the upper labials to the eye for seventy-seven specimens 

in the American Museum is summarized in Table III, the middle figure of 

each formula indicating the number of labials entering the eye, the one on 

the left representing the number posterior, the one on the right those anterior 

to the one or ones entering it. 

TABLE III. UPPER LABIAL FORMULAS OF NATRIX ANNULARIS FROM FUKIEN AND 
KIANGSI 

Number of 
Locality Specimens Upper Labial Formula 

Futsing Hsien...... 5 4-1-4 

Futsing Hsien...... 6 4-1-3 

Futsing Hsien...... 4 4-I-4 on one side, 4-1-3 on the other 

OKOW:s oc citere ae =: be) 4-1-4 

HOkows trie cee ns 8 4 4-1-4 on one side in all; 4-1-3 on the other in three, 
3-2-3 in one 

Hokovw+/. sau tive. Se I Right 4-1-3, left 5-1-4 

Men pineaniiamre.<c ce 34 4-1-4 

ViGNIDItiGis sree e cieyata: 8 4-1-4 on one side in all; 4-1-3 on the other in six, 
5-1-4 in one, 3-2-4 in one 

\Aiabovnaleae eS ae Bae t | Right 4-2-3, left 3-3-3 

Chungan Hsien..... 3 4-1-4 

Chungan Hsien..... I Right 4-1-3, left 4-1-4 

Following specimens tabulated above: Nos. 33306-33348, 33830-33844, 33690-33693, 

35060-35074 
a 
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The three largest females in a series of 104 specimens from Fukien and 

northeastern Kiangsi measure from snout to vent 552, 540, 510 mm., the 
three largest males from the same series 441, 440, 428 mm. (Pope, 1929, p. 

393). In annularis, the males have a slightly higher ventral count, somewhat 

more numerous subcaudals and more dark bands, especially on the tail.. They 

also develop tubercles on the anterior lower labials and chin-shields. 

N. annularts attains a very large size in the Yangtze Valley. I examined 

a female from the Shanghai region that measured 825 mm. from snout to vent. 

Chang and Fang (1931, p. 255) give additional measurements of northern 

material, their largest male and female being 563 and 852 mm. in total length, 

respectively. 

Nbtss ss 28 Sua, a LLP SA. 6© 

Fic. 22. Natrix annularis. x 134. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. No. 
24597 from Ningkwo, Anhwei. 

The original description, based on a single specimen the tail of which is 

imperfect, follows: 

Nostrils between two plates; internasals long and narrow; a frenal; one antocular, three 

postocular plates; eight superior labials, the eye resting on the fourth; preanal scute bifid; 

scales very distinctly carinated, except the three inferior rows, which are smooth; color above 

ash; beneath yellow, with transverse dark colored blotches, arranged for the most part al- 

ternately, extending upon the sides; these blotches extend about half way across the abdo- 
men; the broadest occupy two scales, the most narrow usually but one, and occasionally 

unite in the middle; 19 rows of scales; 159 abdom. scuta; 33 bifid sub-caudal. Total length 

2 ft. 6% inches (Fr.); length of tail 3 in. 8 lines. 

The hemipenis extends to the ninth subcaudal plate and is scarcely if at 

all forked at the tip. It is densely spinous throughout. Proximally, the 
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spines are intermixed with short, inconspicuous, longitudinal ridges. There 

are three enlarged basal spines or hooks set in a compact, longitudinal row 

and, proximally, the first few spines are largest but they soon become rela- 

tively uniform in size and disposition, save for a gradual decrease in size 

toward the tip of the organ. The sulcus is unforked, its lips spinous and 

raised. (Description based on a specimen from Futsing Hsien.) 

Distribution:—N. annularis has been secured with absolute certainty 

from the following Chinese localities: 

Fukien: Futsing Hsien; Foochow; Kuliang; Yenping; Chungan Hsien. 

Kiangsi: Hokow; Kiukiang and region. 

Chekiang: Ningpo and region; a locality about 80 miles west of Ningpo; Wenchow; 

Lanchi. 
Anhwei: Wuhu; Ningkwo. 

Kiangsu: Shanghai region; Nanking. 

Natrix annularis is well known on Formosa but it is extremely puzzling to 

find a typical male specimen with. 156 ventrals and 67+ subcaudals from 

“Haut-Tonkin” in the Paris Museum because Mell (1931, p. 201) considers 

the species to be lacking in Kwangtung, while Fan (1931) does not record it 

from Kwangsi. Other eastern Chinese lowland forms occur in the higher 
altitudes of Tongking but in the present case I have no explanation for the 

apparent absence of annularis in Kwangtung and Kwangsi. 

Habits and Habitat:—I found annularis abundant in the streams of the 
hills near Ningkwo and encountered it again in Fukien and described its 

habits there as follows (1929, p. 393): 

N. annularis is common in Fukien from the coast up to the base of the high Kuatun 

range. Near Yenping it is extremely abundant even in the upper mountain valleys there. 

It does not frequent the shaded forest cascades but rather the irrigated fields and streams of 

the open valleys. It is abundant in the rice fields as in the stream beds and in this way its 
habits contrast with those of N. aequifasciata which seems to be confined to the latter. I 

never saw annularis drop from a bush into the water but often found it in level, open, highly 

cultivated rice fields far from shade or streams. Probably it was originally an inhabitant of 

hilly country streams and waterways but has now adapted itself to a rice-field life. 

Five stomachs contained the remains of small loaches, four held remnants of eels of the 

genus Fluta, while in one stomach there were minnows and an eel head (Fluta). Frog remains 

were found in only two snakes. N. annularis thus shows a preference for fish over frogs, though 

certainly one class of food is as abundant as the other in the streams and flooded fields fre- 

quented by these snakes. 

I have recently found a frog (Rana nigromaculata) in the stomach of a 

specimen collected near Shanghai and now preserved in the U. S. National 

Museum. Maki (1931, p. 37) states that annularis usually eats fishes. 
Four females collected at Hokow between June 28 and July 12 hold 6, 6, 9 
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and 9 eggs, respectively, and are quite uniform in size, measuring 425-471 
mm. from snout to vent. The embryos in all these eggs are still in very early 

stages of development and too small to be revealed by gross examination. A 

Futsing Hsien specimen measuring 413 mm. from snout to vent contains 5 

slightly pigmented embryos, one of which is 120 mm. long. This female was 

collected between August 24 and October 5. A gravid specimen from Yenping 

contains only 4 eggs. The brief data given by me in 1929 (p. 393) are entirely 

included here. Chang and Fang (1931, l.c.) record 9-13 embryos in four 
specimens, respectively. On September 28, 1921, I encountered a female on 

the banks of a stream near Ningkwo giving birth to young. It produced 9 

offspring but retained 4 more well-developed ones in its body. Two of the 
latter measure 195 and 210, the mother 775 mm., from snout to tip of tail. 

No egg-teeth:are present on these infant snakes. 

Material examined:—I have seen the following material: 90 specimens 

from Fukien, 31 from Anhwei, and 15 from northeastern Kiangsi, in the Ameri- 

can Museum; 4 from the mountains “north” of Kiukiang, 2 from Ningpo 
and region, and 1 with no more definite locality than Chekiang, in the British 

Museum; 1 from ‘“‘Haut-Tonkin,”’ in the Paris Museum; 1 from Lanchi, in 

the Museum of Comparative Zodlogy; 2 from Kuliang, 1 from Foochow, I 

from Wenchow, and 2 from the Shanghai region, in the U.S. National Museum. 

Remarks :—It is interesting to note that a comparison of sexual dimorphism 

in size, tail length and ventral and subcaudal counts as exhibited by the allied 

species, annularis, percarinata and aequifasciata, brings only one marked 

difference to light, i.e., male annularis alone have a higher average ventral 

count, there being no appreciable sexual distinction in this regard for the other 

two. This indicates closer relationship between percarinata and aequifasciata 
than between annularis and either of the others, an indication borne out by the 

striking similarity in the shape of the heads of percarinata and aequtfasciata. 

10. Natrix bitzniata Wall 

Tropidonotus dipsas Anderson, 1879, Zool. Res. W. Yunnan, p. 819 (part: Husa valley, Chanta, and Pangsi, all 

in western Yunnan). ; 
Tropidonotus parallelus Boulenger, 1890, Fauna Brit. India, p. 345 (part: Upper Burma and Yunnan); 1893, 

Cat. Snakes Brit. Mus., I, p. 223, Pl. xm (part: Husa valley and Chanta, western Yunnan). 
Natrix biteniata Wall, 1925, Journ. Bombay Nat. Hist. Soc., XXX, p. 806 (type localities, Kutkai, 4500 feet, 

Sinlum Kaba, 6000 feet, Sanda! and Yunnan: hereby restricted to Kutkai, North Shan States, Burma); 

1926, XXXI, p. 560 (Huton, Upper Burma), 

Description:—Upper labials 8, very rarely 7, normally 3rd, 4th and 5th 
entering orbit; preoculars 1 or 2, rarely 3; postoculars (in nine examples) 
3, very rarely 2; anterior temporals 1 or 2; scales keeled, in 19 rows; ventrals 

1Sanda (or Chanta) actually is in Yunnan but was confused by Wall with a locality on the Upper 
Chindwin. 
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160-175; subcaudals 78-95. (Description based on three examples from 
Huton; Boulenger’s cotypes of parallelus ‘‘e’’ and ‘‘f’’; Anderson’s nine 

examples from Yunnan, 1879, p. 819.) 

Wall (1925, p. 807) gives the number of maxillary teeth as 23. 

The original description of the cotype from Kutkai, a male, follows: 

Rostral, just visible from above, depth about three-fifths the breadth. Internasals, a 

pair, truncate anteriorly; the suture between them subequal to that between the praefrontals. 

Praefrontals, a pair; the suture between them about two-fifths the length of the frontal. 

Frontal, greater than its distance to the end of the snout; breadth, a shade more than twice 

that of the supraocular at mid orbit. Loreal, one. Praeocular, one. Postoculars, three. 

Temporals 2 + 1. Supralabials, 8; the rst and 2nd touching the nasals, 3rd, 4th and sth the 

eye; 6th and 7th the lower temporals. Posterior sublinguals, rather longer than the anterior; 

divergent posteriorly; touching the 5th, 6th and 7th infralabials; partially separated by two 
small azygos scales and one pair, after which is a narrow 1st ventral. Costals, two heads- 

lengths behind the head 19, midbody 19, two heads-lengths before the vent 17. Keeled to 

the penultimate row in midbody. Emarginate apically. No (?) apicalfacets. Ventrals, 164. 

Anal, divided. Subcaudals, 86 pairs. 

Distribution:—N. biteniata inhabits extreme western Yunnan; the Kachin 

Hills; the North Shan Hills; and northern Tongking. It is therefore to 

be expected in extreme southwestern Yunnan. 

Habits and Habitat:—This species is apparently a mountain inhabitant, 

for Wall (1925, p. 806) records it from 4500 and 6000 feet, and the altitude 

of Husa, where Anderson found it common, is 4500 (Davies, 1909, p. 402). 

Material examined:—I have seen the following specimens: Wall’s cotype 

from Kutkai; Boulenger’s specimens ‘‘e’’ and ‘‘f’’ (1893, p. 223); 3 examples 

from Huton; and 1 from the Fansipan Mountains, Tongking. All the above 

material is in the British Museum. The American Museum has recently 

received one of the 3 Huton examples in exchange from the British Museum. 

Remarks:—It is impossible to say just where to place Stanley’s (1916, 

p. xv) record of Tropidonotus parallelus presumably from Yunnan. It is 

perhaps biteniata. 

Wall (1925, l.c.) has explained. in great detail as follows the differences 

between biteniata and parallela: 

A small snake sent to me by Mr. P. M. R. Leonard from Kutkai, North Shan States 

(4,500 feet), which I at first took to be a specimen of Rhabdophis parallelus Boulenger, proves 

to be a very distinct species. I prepared the skull of a similar specimen from Sinlum Kaba, 

Kachin Hills (6,000 feet), and find that the maxillary dentition is syncranterian, whereas in 

parallelus from the Khasi Hills, Assam, the dentition is diacranterian. An examination of all 

the specimens, identified as parallelus in the Bombay collection and the Indian Museum, 

shows that those collected in the Eastern Himalayas and the Assam Hills agree with parallelus 
in dentition, whereas the specimens from Burma (Kachin Hills and North Shan Hills) and 

all those collected by Anderson in the Yunnan Expedition of 1868, conform to the type of 
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biteniata. Reference to Boulenger’s Catalogue (vol. i, page 223), shows the author based his 

description of parallelus on six specimens from Sikkim, the Khasi Hills, Sanda! on the upper 
Irrawady (1,500 feet; Lat. 24°°30, Long. ‘95°), and the Hotha Valley, Yunnan, the two latter 

specimens being collected by Anderson during the Yunnan Expedition. It seems probable 

that the two last will be found to conform with biteniata, and that the remaining four only 
should be retained as types of parallelus. For many years I have been puzzled to know why 

Boulenger placed parallelus in the subgenus Tropidonotus (= Natrix), as my skulls from Khasi 
Hill and Sikkim specimens show the maxillary dentition to be diacranterian and conforming 
to the dentition of the genus Rhabdophis. The explanation seems to be that when examining 
the dentition he had before him one of Anderson’s specimens. 

I have now seen ten specimens of biteniata, seven of which are Anderson’s Yunnan ex- 

amples in the Indian Museum. I have notes on eighteen specimens of parallelus from the 
Eastern Himalayas, and Assam Hills. 

I have critically examined, side by side, Anderson’s seven examples with several speci- 

mens of parallelus from the Eastern Himalayas, and the Assam Hills. They are surprisingly 
alike. I can find no constant character in the lepidosis to distinguish one from the other, and 

the few differences in markings are trivial. Were it not for the marked difference in the maxil- 
lary dentition, nobody would suppose them different. 

The differences noted by me are:—(z) In parallelus there is a dark preocular streak 

sometimes extending to the rostral. There is no such streak in biteniata. (2) The postocular 

streak in parallelus is not so broad, or so well defined as in biteniata, and is interrupted at the 
gape, i.e., not connected with the lateral black body stripe. In biteniata the postocular 

stripe is continuous with the lateral body stripe. (3) In parallelus the blackish lateral body 

stripe on the 3rd and 4th rows above the ventrals, is not so well defined or conspicuous as in 
biteniata. As regards lepidosis, in parallelus the anterior temporal shields are usually single, 
in biteniata usually two. 

Finding myself unable, through lack of sufficient material, to determine 
definitely the relation between biteniata, parallela and octolineata, I am treating 
them as distinct species. I believe, however, that a thorough study will make 
it necessary to change this arrangement. J. octolineata appears to be little 

more than subspecifically distinct from biteniata, which, in spite of Wall’s 

contentions, seems to be of uncertain status in relation to parallela. Material 

of octolineata from eastern Yunnan may be distinguished from biteniata by 

subcaudal counts as well as degree of carination, but the difference in number 

of subcaudals breaks down in octolineata from western Yunnan. On the whole, 

the latter species has a strong tendency to develop black pigment in the form 

of longitudinal stripes, while biteniata seems to be relatively free of such a 
tendency. 

11. Natrix chrysarga (Schlegel) 

Plate VI, A and B 

Tropidonotus chrysargos Schlegel, 1837, Phys. Serp., II, p. 312, Atlas, Pl. xu, figs. 6-7 (type locality, Java). 

Tropidonotus chrysargus Boulenger, 1899, Proc. Zool. Soc. London, p. 957 (Wuchih Mts., Hainan) (part). 

Nairix chrysarga Smith, 1923, Journ. Nat. Hist. Soc. Siam, VI, p. 201 (Kaphao, Kachek River, Hainan, 200 
meters). 

1See footnote, p. 99. 
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' Description:—Upper labials 8 or 9, 4th to 6th or 3rd to 5th entering orbit; 

I or 2 preoculars; 3 postoculars; 2 anterior and 2 or 3 posterior temporals; 

scales strongly keeled, in 19 rows; ventrals 140-176; subcaudals 56-94. Brown 

or olive-green above, usually with yellow spots or transverse bars along each 

side of back; upper labials with black sutures; a yellow angular or crescentic 

band on nape; yellow below, sometimes black-dotted and with black spots 

along either side; young with black transverse bars or black spotted; length 

of head and body 575 mm., tail 191 mm. (Description abstracted from de 

Rooij, 1917, p. 89.) 
Three Hainan and two Hongkong specimens, all the properly identified 

Chinese material known to me, have 150-158 ventrals and 79-87 subcaudals. 

Hainan examples seem to lack the dark spots usually present laterally on 

the ventrals. 

Distribution:—N. chrysarga is known only from Hainan and Hongkong 

(see remark in regard to this locality below) in China. 
Distributed from southern Burma through the peninsula of southeastern 

Asia and the Malay Archipelago to Flores, Celebes, Borneo and Palawan. 

Habits and Habitat:—In the East Indies this snake inhabits the vicinity 

of water in mountainous or hilly country. It feeds on frogs and fish (Mertens, 

1930, p. 293, and Taylor, 1922, p. 89). The Hainan records by Smith (1923, 

p. 201) and Boulenger (1899, p. 957) confirm the preference of chrysarga for 

hilly or mountainous localities, while Smith’s specimen was evidently taken in a 

thickly wooded region. 
Meggitt (1931, p. 413) found insect remains in Burmese material but 

this does not prove that chrysarga eats insects since those in question might 

have been left over from digested frogs. 
At Tjibodas, Java, chrysarga may lay from 4 to 7 more or less adherent 

eggs measuring from 23 to 31x 11.5 to 15 mm.; the young hatch after two 

months’ incubation and measure from 175 to 196 mm. The laying may take 

place in September and January (Kopstein, 1932, p. 79, fig. 2). 

Material examined:—I have seen the following specimens from China 

including Hongkong: 2 from Hongkong and 1 from Hainan, in the Naturhis- 

torisches Museum, Vienna; and 1 from the latter locality in the British 

Museum. Hongkong records are open to question more often than not, so it 

would be most gratifying to have confirmation of the presence of chrysarga 

on that island. 

Remarks:—A juvenile example of Natrix craspedogaster, having 143 

ventrals and 91 subcaudals and collected in Chekiang by Fortune, was 

recorded as Tropidonotus junceus by Guenther (1864, p. 268) and later as T. 
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chrysargus by Boulenger (1893, p. 259). It obviously forms the basis of Mell’s 
(1931, p. 204) new subspecies, N. chrysarga chekiangensis described as having 
143 ventrals and 91 subcaudals. I studied this specimen with great care and 
recounted its ventrals as 148 while working in the British Museum. 

Steindachner’s (1913, p. 359) Formosan examples of T. chrysargus, upon 
re-examination by me, have proved to be NV. piscator. A specimen of chrysarga 
(Berlin Museum No. 30295) from ‘Taiping,’ collected by von Maltzahn, 
is assumed to be from Taiping, Formosa, but since there are numerous Taipings 
in China as well as one on Formosa, I think it is well to disregard this record 
entirely. My belief that chrysarga does not occur on Formosa is fully con- 
firmed by Maki (1931) who does not even list the name in his index. 

12. Natrix craspedogaster (Boulenger) 

Plate V1, C, D and E 

Tropidonotus junceus Guenther, 1864, Rept. Brit. India, p. 268 (part: Chekiang). 

Tropidonotus chrysargus Boulenger, 1893, Cat. Snakes Brit. Mus., I, p. 259 (part: Chekiang). 
Tropidonotus craspedogaster Boulenger, 1899, Proc. Zool. Soc. London, p. 163, Pl. xvi (type locality, Kuatun, 

Fukien). 

Tropidonotus gastrotaenia Werner, 1922, Anz. Akad. Wiss. Wien, LIX, p. 221 (type locality, Yunshan near 
Wukang, southwestern Hunan, 1000-1200 meters); 1924, Denkschr. Akad. Wiss. Wien (math.-natur.), 
XCIX, p. 45 (amplified description of type material). 

Natrix craspedogaster Chang, 1932, Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VIII, p. 39, fig. 10 (Lung- 
chih, Omei Hsien, Szechwan, about 680 meters). 

Description:—The number and arrangement of the labials, oculars and 
temporals are of great importance in distinguishing craspedogaster from the 
closely allied sautert and popei so I have tabulated data on eleven specimens 
from Yenping and forty-nine from Chungan Hsien in the American Museum 
with results as follows: 

YENPING SERIES 

Preoculars: 1-1 in ten, 3-3 in one. 
Postoculars: 3-3 in all. 

Anterior Temporals: 2-2 in eight, 1-1 in two, 2-3 in one. 
Upper Labials: 3-3-2 in five, 3-2-3 in three, 3-3-3/3-3-2, 3-2-3/4-2-3 and 3-2-3/2-3-2 in one each. 
Lower Labials: In every case 5 lower labials are in contact with the anterior chin-shields on 

both sides. 
CHUNGAN HSIEN SERIES 

Preoculars: 1-1 in forty-eight, 1-2 in one. 
Postoculars: 3-3 in forty-five, 3-4 in two, 3-2 and 4-4 in one each. 

Anterior Temporals: 2-2 in thirty-three, 1-2 in five, 1-1 in four, 2-2 or 1-1 plus extra small 
scales in seven. 

Upper Labials: 3-3-2 in thirty, 3-2-3 in four, 3-2-2 and 4-3-3 in one each, 3-3-2 on one side and 
3-2-3, 3-3-3, 4-2-3(1) or 4-3-2(1) on the other in eleven, 3-3-3/3-2-3 and 4-3-2/4-2-3 in 
one each. 

Lower Labials: in forty-one specimens 5 lower labials are in contact with the anterior chin- 
shields on both sides, in four 5 on one side 6 on the other, 6 on both sides in two, 4 on one 
side 5 on the other in one, and 4 on both sides in one. 
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In the above tabulation, the middle figure of the upper labial formula 

indicates the number of labials entering the eye, the one on the left represents 

the number posterior, the one on the right anterior to those entering it. 

TABLE IV. VENTRAL AND SUBCAUDAL COUNTS OF NATRIX CRASPEDOGASTER 

Locality 

(Glial shinier Sera ce oniieae 

Southern Fukien......... 

C@hungan’ Hsien 6... 

Chungan Hsien.......... 

MiG OTN RE ee Sion eS 

MenpIN giannis yaa ad 

Mountains near Yenping. . 

Mountains near Yenping. . 

Northern Kwangtung..... 

Ierors nates he aa cols Bigoi oe 

Waimshanes. {24.5 #48). Se 

Keweichown in ese eee 

Yunnan border south of 
Sichowsseschencrecehianes 

@houchiakeu.. sce -.-- 

Chouchiakow). isi 540s ac). 

GSHOHO Wires ner ee 

SPE 7 A Regan mR a 

SHCHO Wiis ievosa tet treks 

Between Lungchih and 
Chinicouho! ere sock ate 

2 148 

2 145 

rou 

rot 138 

141 

g 144 

159 

fof 

Sex Ventrals 

148 

fot 148 

a (7)152-157 

9 (6) 150-156 

oi (2) 150-151 

2 (2)147 

rot 
5 (4)144-150 

fof 150 

of 147 

So + 9 | (3)142-152 

2) (3)145-149 

Subcaudals 

gI 

89 

(5)89-100 

(4)88-93 

(1)96 

(2)83-87 

(2)o1 

(2)82-89 

94 

81 

(2)74-80 

g2 

81 

Schmidt, 1927, p. 510 

Museum or Reference 

Boulenger, 1893, p. 259 
(ventrals given as 143) 

British Museum 

Pope, 1929, p. 396 

Pope, 1929, p. 396 

Pope, 1929, p. 396 

Pope, 1929, p- 396 

Schmidt, 1927, p. 510 

Berlin Museum No. 27696 

Naturhistorisches Mu- 
seum, Vienna 

cotypes of gastrotaenia 
(tails incomplete in all) 

Paris Museum 

U.S. Nat. Mus. No. 79893 

U.S. Nat. Mus. No. 80097 

U.S. Nat. Mus. No. 81507 

U. S. Nat. Mus. Nos. 
71569 and 71571 

U.S. Nat. Mus. No. 71570 

U.S. Nat. Mus. No. 71572 

U.S. Nat. Mus. No. 69932 

Chang, 1932, p. 40 

U.S. Nat. Mus. No. 76258 
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The figures in parentheses in Table IV represent the number of specimens 

on which the tabulated ventral and subcaudal counts were based. 

The three largest males among sixty from Fukien measure from snout to 

vent 435, 419 and 391 mm., the three largest females 490, 481 and 478, re- 

spectively (Pope, 1929, p. 396). 

The original description, based on six cotypes, follows: 

Eye rather large. Rostral once and two thirds as broad as deep, scarcely visible from 

above; nasal completely divided; internasals shorter than the prefrontals; frontal once and 
two thirds as long as broad, longer than its distance from the end of the snout, shorter than 

the parietals; loreal as long as deep; one preeocular; three postoculars; temporals 1 + 1,2 +1, 

or 2 + 2; eight upper labials, third, fourth, and fifth entering the eye; five lower labials in 
contact with the anterior chin-shields, which are shorter than the posterior. Scales in 19 

rows, dorsals rather strongly keeled, outer row faintly keeled. Ventrals 145-157; anal divided; 

subcaudals 87-97. Dark brown above, with a rusty-red streak along each side of the back, 
accompanied by more or less distinct yellowish spots; ill-defined black spots on the sides; 

labials yellowish, with black bars on the sutures; a short oblique yellow streak on each side 

of the nape, beginning on the last upper labial and directed backwards towards its fellow; 

yellowish beneath, with an elongate black spot near the outer extremity of each shield, form- 

ing a well-defined line on each side of the belly and tail. Total length 635 mm.; tail 185. 

The hemipenis is forked at the tip and extends to the seventh subcaudal 

plate. It is spinous throughout and has a single very large basal spine or 

hook. The spines are relatively uniform in size but smaller near the tip of 
the organ and intermixed throughout with small, more or less distinct and 

continuous, longitudinal ridges. The sulcus is prominent, its lips raised and 

spinous. (Description based on a Chungan Hsien specimen.) 

Distribution:—This species is known only from the following localities: 

Chekiang: Taichow. 
Fukien: Yenping and vicinity; Chungan Hsien (including Kuatun); southern Fukien. 

Kwangtung: Chiufeng; Wanszushan. 
Kiangsi: Pingsiang. 
Hunan: Yunshan. 

Kweichow: (no specific locality). 
Szechwan: Yunnan border south of Sichow; Chouchiakou; Sitchow; between Lungchih 

and Chinkouho; Lungchih; Yachow. 

, Habits and Habitat:—I found this snake common in the Yenping moun- 
tains and extremely abundant about Sanchiang and Kuatun in Chungan 

Hsien. Its normal habitat seems to be mountain forests above 1500 feet 

altitude. United States National Museum No. 79893 was collected at 6000 

feet on the Yunnan-Szechwan boundary south of Stichow. The species is 
semi-aquatic. 

Five Fukien adults had eaten young frogs or toads, while another had 
small tadpoles in its stomach, all of uncertain identity (Pope, 1929, l.c.). 
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A female from Chungan Hsien in the American Museum contains five well- 
developed eggs, one measuring 28 x 8.5 and another 31x 9 mm.; they show no 

trace of embryos on gross examination. Two other females from the same 

locality contain five and seven eggs, respectively. These three snakes were 

collected between June 12 and July 20. A female from Yenping contains 

one large egg measuring 39 x9 mm.; another, also from Yenping, holds five 

well-developed eggs. Most of these data have already been published by 

me (1929, p. 397). The species is probably oviparous. 

Material examined:—I have seen the following specimens: 63 from Fukien 

and 1 from an uncertain locality, in the American Museum; 1 from southern 

Fukien, 1 from Chekiang and the type series, in the British Museum; 3 from 
Kweichow, in the Paris Museum; 3 from Hunan (cotypes of gastrotaenia) 

and 1 from Kiangsi (Pingsiang), in the Naturhistorisches Museum, Vienna; 

2 from Fukien and 12 from Szechwan, in the U. S. National Museum. 

Remarks:—Wernet's gastrotaenia is based on three specimens none of which 

has a complete tail and hence his low subcaudal counts. Angel’s (1920, p. 

112) Kweichow material shows that craspedogaster, from the southwestern 

part of its range, has a rather low number of subcaudals (70-84) but the 

difference does not warrant the erection of a subspecies unless a large series 

proves it to be constant over a definite area. The Pingsiang example in 
Vienna has only 81 subcaudals. 

_ The occurrence of this species together with sawteri in Szechwan deserves 
special notice. A field study of their respective habitats would be of great 

interest. 

13. Natrix johannis (Boulenger) 

Figure 23 

Tropidonotus johannis Boulenger, 1908, Ann. Mag. Nat. Hist., (8) II, p. 244 (type locality, Yunnanfu). 

Natrix johannis Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 519, fig. 14 (Wutingchow District and 

Yunnanfu). 

Natrix nigroreticulata Chang, 1932, Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VIII, p. 40, fig. 11 (type 

locality, Hsienhsiangchih, Omei Hsien, Szechwan, 2300 meters). 

Description:—Upper labials 7 or 8, 3rd, 4th and 5th, 3rd and 4th or 4th 

and 5th entering orbit; 1 or 2 preoculars; 2, 3 or 4 postoculars; 1 or 2 anterior 

and I or 2 posterior temporals; scales 19-17, more or less keeled; ventrals | 

165-175; subcaudals 85-89; variable in color. (Description based on four 

examples from the type locality, including the type series, one from the Wuting- 

chow region, Yunnan, and two from the Yalung valley, Szechwan.) 

The original description, based on three specimens from the type locality, 
follows: 

Eye rather small. Rostral not quite twice as broad as deep, just visible from above; 

internasals as long as broad, nearly as long as the prefrontals, much narrowed in front; 
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frontal once and one-third to once and a half as long as broad, as long as its distance from the 

end of the snout, much shorter than the parietals; loreal as long as deep or a little longer than 

deep; one or two pre- and three or four postoculars; temporals 2 + 1 or 2 + 2; eight upper 

labials, third, fourth, and fifth entering the eye; four or five lower labials in contact with the 

anterior chin-shields, which are shorter than the posterior. Scales in 19 rows, dorsals feebly 

or faintly keeled, laterals smooth. Ventrals 165-170; anal divided; subcaudals 85-89. Olive- 

Fic. 23. Natrixjohannis. x2. a. Dorsal view of head. b, Lateral view of head. A.M.N.H. No. 21076 

from Yunnanfu. 

brown above, with more or less distinct darker and lighter spots, the latter forming a lateral 

series or an ill-defined lateral streak; a curved yellowish streak may be present on each side 

of the nape; sutures between the labials blackish; ventrals and subcaudals yellow, with the 

ends olive-gray and bearing large black spots forming a lateral series. Total length 910 mm.; 

tail 210. 

The hemipenis is spinous, shallowly forked at the tip and with a single 

large basal spine or hook. (Description based on a Yunnanfu example.) 

Distribution:—N. johannis is known from Yunnanfu and the region of 
Wutingchow in Yunnan; the Yalung valley (Luningying, 2000 meters) and 

Omei Hsien in Szechwan (nigroreticulata). 

Habits and Habitat:—All the records indicate that this snake lives at an 

altitude of 6000 feet or more. The type of nigroreticulata was taken in a 
forest and the Yalung valley specimens in all probability were also collected in 
a similar habitat (Despax, 1913, p. 179). This, of course, does not mean that 

johannis is found only in forests. ‘* 
One of Boulenger’s type series holds well-developed eggs with embryos 

still in very early stages of development, so johannis almost certainly is ovipa- 

rous. I found several loaches in the stomach of this same female, while 

American Museum No. 12808 has the remains of a loach of the genus Mis- 

gurnus in its stomach. 

Material examined:—I have seen the type series, in the British Museum; 
2 Szechwan examples (Luningying), in the Paris Museum; and 2 from Yunnan, 

in the American Museum. 
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Remarks:—I think there can be little doubt that Chang’s nigroreticulata 

is identical with johannts. 
Smith (1921, p. 426) has identified some snakes from the Langbian 

Plateau, southern Annam, as johannis. I have studied his specimens carefully 

and believe that they represent some other species. (See p. 90.) 

14. Natrix nuchalis (Boulenger) 

Figure 24 

Tropidonotus swinhonis Guenther, 1889, Ann. Mag. Nat. Hist., (6) IV, p. 221 (Ichang, Hupeh) (not of Guenther, 

1868). 

Tropidonotus nuchalis Boulenger, 1891, Ann. Mag. Nat. Hist., (6) VII, p. 281 (type locality, Ichang). 

Natrix leonardi Wall, 1923, Journ. Bombay Nat. Hist. Soc., XXIX, p. 466 (type locality, Sinlum Kaba, Burma, 

about 6000 feet).—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 512 (Tengyueh, Yunnan). 

Natrix nivalis Schmidt, 1925, Amer. Mus. Novitates, No. 157, p. 3 (type locality, Snow Mountain, north of 

Likiang, Yunnan, 13,000 [not 9000] feet); 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 513 (amplified 

t description of type; 2 Likiang paratypes described and erroneously recorded from the type locality). 

Tropidonotus nuchalis collaris Vogt, 1927, Zool. Anz., LXIX, p. 283 (type locality, [Yunnan] South China). 

Natrix swinhonis nuchalis Mell, 1931, Lingnan Sci. Journ., VIII, p. 203. 

Natrix swinhonis Mell, l.c. (not of Guenther, 1868). 

Natrix swinhonis reducta Mell, l.c. 

Natrix swinhonis leonardi Mell, 1.c. 

Description:—The upper labials are characteristic in this snake, showing a 
strong tendency to vary and to be reduced in number. They range from 3 to 

7, one behind the eye nearly always being more or less elongate. Normally 

there are 2 anterior to the eye, 2 entering, and I or 2 posterior toit. This great 

amount of variation apparently cannot be correlated with distribution in China 

but, when more data are available on material from Burma and Tongking, 

some geographical variation may become evident. For the present it must 

suffice to show the relation of the eye to the labials in a large series of Chinese 

specimens. In Table V the middle figure of each formula indicates the number 
of labials entering the eye; the one on the left represents the number posterior, 

that on the right anterior to the one or ones entering it. 

The anterior temporals are invariably single. 

Parker (1925, p. 296) has shown that the scale formula varies from 18-19- 

17-15 to 14-15-13, the higher counts being usual in the southern part of its 

range. The even count on the neck is due to the nuchal groove. The middorsal 

scale row is dropped on the neck, the groove being simply the space ordinarily 

occupied by this median row. 

The young often have a very conspicuous nuchal collar and this led 

Vogt to describe NV. nuchalis collaris from immature material. 

The females may attain a length of 700 mm. from snout to vent, but such 

dimensions are unusual. Males never reach such a size. 

The original description, based on the four female cotypes, follows: 
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Head as in T. natrix. Eye moderate. Rostral broader than deep, just visible from above; 
internasals as long as broad or a little broader, as long as the prefrontals; frontal once and 

one third to once and a half as long as broad, as long as or longer than its distance from the 

end of the snout, a little shorter than the parietals; loreal as long as deep or deeper than long; 

TABLE V. UPPER LABIAL FORMULAS OF NATRIX NUCHALIS FROM CHINA AND BURMA 

No. of | Upper 

Locality Spect- | Labial Museum or Reference 

mens | Formula 

Ini Kea ogra reine oe esis: I 3-2-2 Type of leonard 

WATHTAT ROE Re ete ae ie 25 1-2-2 In Series No. 28942, Berlin Museum 

AVG bhava hale Fes Ses cin Oise ae te Aiea I I-1-2 In Series No. 28942, Berlin Museum 

Vitinanenertacmerqerertionvesraat? 3 I-I-3 In Series No. 28942, Berlin Museum 

Munnanveenn cts ec err hes: I 1-1-; | In Series No. 28942, Berlin Museum 

Varinans tree outers fat I _ 7? | In Series No. 28942, Berlin Museum 
irregular 

SVN Tlaneure ces ees Maren oat oa I 2-2-4 In Series No. 28942, Berlin Museum 

WA bhavarehalg 9 aac cette I 3-2-2 In Series No. 28942, Berlin Museum 

PVCATTATY A of ms eres stncyats te a1 I 2-2-2 | Type of collaris 

BY(inMAT eee cue mec oe I 4-2-2 Naturhistorisches Museum, Vienna 

NG(bbaWo¥zha toh alana a Wear eGR noes crepes I I-2-2 Naturhistorisches Museum, Vienna 

NV arrinantie se «occu erce se made I ‘1-1-2 | American Museum No. 9124 

Yunnanfu and 20 miles north 2 1-2-2 | American Museum Nos. 17710 and 
18079 

Wiitingchownr. <a ite eel I 1-2-2 | American Museum No. 12805 
Mengyteht tte tsctre ct. jor 4 2-2-2 | American Museum Nos. 21061-62, 

21068-69 

Snow Mountain............ I 2-3-1 | Type of nivalis 
AAKIAN Oe gael eevecis orsievece eae I 2-2-2 | American Museum No. 21025 
Between Yungning, Yungpeh 

Ghali Pilani, Cohan asa Aon 6 1-2-2 | Naturhistorisches Museum, Vienna 
Between Yungning, Yungpeh 

qndmleiktangees se craacre sens 2 1-1-2 | Naturhistorisches Museum, Vienna 
Chiulung Hsien............ I 1-2-2 | U.S. Nat. Mus. No. 82817 
SZECH Wainy Mitte ied vss apse 3 1-2-2 | U.S. Nat. Mus. Nos. 69939-940, 76256 
SZECH WAM eiasesoticicc ones wrists 2 2-2-2 | U.S. Nat. Mus. Nos. 69942 and 76255 
SUCHOWM mts eects I 2-2-2 | U.S. Nat. Mus. No. 69941 
Washan Region............ I 2-2-2 | U.S. Nat. Mus. No. 69930 

Mitr Gmiettratan ns pnt ie tis 7 “t-2-2 | U. S. Nat. Mus. Nos. 64431, 65501, 

65503-04, 66645, and 79904-05 
Mtn @miets ate se ara: I 1-2-3 | Chang, 1932, p. 44 

Mts Ome se fae ate & I 1-1-3. | Chang, 1932, p. 44 
Mit= Omen 3%, erect tienes ocnee I 4-1-2 | Chang, 1932, p. 44 
Muping Region............ 2 1-2-2. | U.S. Nat. Mus. Nos. 79721-722 
Tehang ss :3 sy ee can een 6 2-2-2 | Cotypes of nuchalis 
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one prz- and two or three postoculars; temporals 1 + 1 or 1 + 2; six upper labials, third and 

fourth entering the eye, fifth very long; four lower labials in contact with the anterior chin- 

shields, which are shorter than the posterior. Scales feebly keeled, of outer row smooth, in 

fifteen rows. A very distinct groove along the middle of the nape. Ventrals 154-165; anal 
divided; subcaudals 46-50. Olive above, uniform or with small black spots; an oblique black 

line below the eye and another between the last two labials; lower parts uniform black, or 

black in the middle and olive on the sides. Total length 640 mm.; tail 120. 

Fic. 24. Natrix nuchalis. x 234. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. No. 
21069 from Tengyueh, Yunnan. 

The hemipenis is shallowly forked, and unusual in possessing spines that 

arise from within plain-edged calyces save at the tip of the organ where there 

are no spines. The sulcus is prominent with well-developed lips. (Description 

based on a Tengyueh example.) 

Distribution: —N. nuchalis is known from the following localities in China: 

Yunnan: Kutsing; Yunnanfu; 20 miles north of Yunnanfu; Wutingchow; Tungchwan; 
Tengyueh; Tali; Snow Mountain; Likiang; between Yungning, Yungpeh and 

Likiang. ; 

Hsikang: Chiulung Hsien, 10,500 feet. 

Szechwan: Siichow; Washan region, 5000-8000 feet, U. S. Nat. Mus. No. 69930; Mt. 

Omei; Yaochi, near Muping, 7400-8600 feet, U.S. Nat. Mus. Nos. 79721-722; 

Muping region, 5000 feet, U. S. Nat. Mus. No. 79723. 

Hupeh: Ichang. 

It is also known from Burma (Sinlum Kaba) as well as Tongking (Ngoi- 



THE SNAKES 5th 

Tio) and has recently been recorded from the Burma-Tibet frontier (Smith, 

1932, D. 479). 
Habits and Habitat:—This snake is obviously an inhabitant of high 

elevations in western China as shown by the altitude records already given. 
Wall (1925, p. 809) believes that it is not found below 5000 feet in northeastern 
Burma. 

Judging by the large series in more than one museum, it is a very abundant 
species. 

Two specimens in the American Museum from 20 miles north of Yunnanfu, 
one measuring 520 mm. in total length, the other a juvenile, contain remains 
of earthworms, while a slug was found in the stomach of a Tengyueh example 
also in the American Museum. 

Some conception of the breeding habits of nuchalis may be gained by the 

following data also based on American Museum material: three Tengyueh 
specimens 659, 530 and 518 mm. in total length contain, respectively, 19, 

I1 and 9 eggs without embryos large enough to be revealed by gross exami- 

nation. The largest specimen was collected May 17, the other two April 27. 

The eggs appear to be in only moderately advanced stages of development and 

one from each of the three lots measures, respectively, 11x 5, 13x6 and 
I2x6 mm. 

Material examined:—I have seen all the material listed in the table except 
the three Mt. Omei examples credited to Chang (1932, p. 44), and in addition 

to these, the following specimens from China: 2 from Yunnanfu, 5 from Ku- 
tsing, 1 from Wutingchow and 6 from Tungchwan, in the British Museum; 

several from Tali (Mell collection) and 1 from Yunnan, in the Berlin Museum; 

1 from the Muping region, in the U. S. National Museum; and 1 from 20 

miles north of Yunnanfu, in the American Museum. 

Remarks:—N. nuchalis has been the subject of much discussion. After 

Wall described Jeonardi, Parker (1925, p. 296) studied a lot of material and 

concluded that leonard: is only a synonym of nuchalis, which varies somewhat 

irregularly in its scale formula. Later, Wall (1925, p. 808) concurred in this 

opinion. Mell, however, went to the opposite extreme, splitting nuchalis into 
a lot of forms and treating it as a subspecies of the Formosan swinhonis. 

Schmidt (1927, p. 512) also believed that it could be divided into good forms. 

I cannot agree with Mell in his extreme subdivision any more than in his 
aligning it as a subspecies of swinhonis, which is obviously allied but amply 

distinct as a species. Further confirmation of the specific distinctness of 
nuchalis and swinhonts is found in their respective distributions, for most of 
the species common to Formosa and western China also occur in Kwangtung. 

Mell (1922, p. 115) failed to find nuchalis in Kwangtung (his 1922 record for 



112 THE REPTILES OF CHINA 

that province being based on a specimen of NV. popet, as he has himself told me 

in conyersation) nor did Fan (1931) report it from Yaoshan in eastern Kwangsi. 

In spite of the fact that I am following Wall and Parker, I do not consider 

this matter entirely settled and would not be surprised to see nuchalis justifiably 

divided into two good geographical subspecies, one northern and the other 

southern. Although, as shown by the accompanying table, I have abundant 

data on the labials of Chinese material, I have none whatsoever on specimens 
from Tongking and almost none on any from Burma, so I have been unable to 
check the labial variations against those of the scale rows graphically illus- 
trated by Parker (1925, l.c.). 

15. Natrix octolineata (Boulenger) 

Figure 25 

Tropidonotus quadrilineatus Boulenger, 1904, Ann. Mag. Nat. Hist., (7) XIII, p. 132 (type locality, Yunnanfu 

district). 
Tropidonotus octolineatus Boulenger, 1904, Ann. Mag. Nat. Hist., (7) XIII, p. 133 (type locality, Yunnanfu 

district). 

Tropidonotus pleurotenia Boulenger, 1904, l.c. (type locality, Yunnanfu district).—Werner, 1924, Denkschr. 
Akad. Wiss. Wien (math.-natur.), XCIX, p. 44 (Yunnanfu; and between Yungning, Yungpeh and Likiang, 

Yunnan). 
Tropidonotus parallelus var. sublevis Despax, 1913, Bull. Mus. Hist. Nat., Paris, XIX, p. 180 (type locality, 

Mienning, Szechwan, 2000 meters). 

Tropidonotus parallelus Mell, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 115 (commonest snake 

from Yunnanfu to Tali) (not of Boulenger, 1890).—Vogt, 1927, Zool. Anz., LXIX, p. 283 (southern China) 

(not of Boulenger, 1890). 

Tropidonotus parallesus Vogt, 1924, Zool. Anz., LX, p. 339 (Washan, Szechwan) (typ. err. for parallelus; not 

of Boulenger, 1890). 
Natrix septemlineata Schmidt, 1925, Amer. Mus. Novitates, No. 175, p. 2 (type locality, Tengyueh, Yunnan); 

1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 517, fig. 13 (amplified description of type).—Pope, 1929, 
Bull. Amer. Mus. Nat. Hist., LVIII, p. 401 (Hsinkai, Yunnan). 

Natrix parallela Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 516 (Likiang, Yunnan) (not of Boulenger, 

Rie Beet te Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 517, fig. 12 (Tungchwan, Yunnan). 

Description:—Upper labials 8, rarely 9, very rarely 7, 4th and 5th, occa- 
sionally 3rd, 4th and 5th, rarely 4th, 5th and 6th, very rarely 3rd and 4th, 
entering orbit but always 3 posterior to those entering orbit; preoculars single; 

postoculars 3, very rarely 2 or 4; anterior temporals 2, rarely 1; ventrals in 

six males 151-164, in five females 151-161; subcaudals in five males 64-77, in 
three females 61-73. (Description based on five examples from Yunnanfu, 

four from Tungchwan and five from Kutsing.) 

The largest specimen in the collection of the British Museum measures 
780 mm. in total length. 

The original description, based on the type specimen, a female, follows: 

Eye moderate. Rostral broader than deep, just visible from above; internasals broadly 
truncate anteriorly, as long as broad, nearly as long as the prefrontals; frontal once and a 

half as long as broad, a little longer than its distance from the end of the snout, much shorter 

than the parietals; loreal as long as deep; one pre- and two postoculars; temporals 2 + 2; 
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a b 

Fic. 25. Natrix octolineata, x 134. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. No. 

13595 from Tungchwan, Yunnan. 

nine upper labials, fourth, fifth, and sixth entering the eye; five lower labials in contact with 

the anterior chin-shields, which are a little shorter than the posterior. Scales in 19 rows, 

dorsals moderately keeled, laterals feebly, outer row smooth. Ventrals 152; anal divided; 

subcaudals 58. Pale grayish brown above, with two black longitudinal lines, separated by 

five series of scales, these lines widening on the nape and passing into the dark brown color 
of the upper surface of the head; a black lateral band extending from the eye to the end of the 

tail; a black zigzag lateral line, formed by the outer edges of the ventral shields; an inter- 

rupted black line on each side of the belly, formed by a short streak on each shield; upper lip 

and lower parts yellow, the outer ends of the ventral shields reddish; black spots or vertical 

bars on the upper lip. Total length 610 mm.; tail 125. 

The hemipenis extends to the eighth to ninth subcaudal plates and is 

forked opposite the sixth to seventh. It is profusely spinous throughout 

and has a single enlarged basal spine or hook. Proximal to as well as opposite 
this hook the spines are small, but just distal to it they increase in size and 

become sharply recurved, while many of them are noticeably compressed. A 

short distance distal to the hook, the spines become smaller and less recurved 

again and continue so to the end of the organ without much further reduction 

in size. On the opposite side of the sulcus from the basal hook, a low, partly 

fleshy and partly spinous ridge extends longitudinally for a short distance. 

The lips of the sulcus are prominent and spinous proximal to the point of 

forking. (Description based on a specimen from Hsinkai.) 

Distribution:—This species, as considered here, inhabits the Yunnan 

plateau where it has been recorded from Hsinkai; Yunnanfu; Tali; Likiang 

and region; Tungchwan; and Kutsing. It apparently extends its range well 

northward into Szechwan as far as Washan and Mienning. 
To the west of the region outlined above, octolineata has been taken at 

Tengyueh (septemlineata) but I believe that west of the Yunnan plateau it is 

confined to high altitudes in the mountains. 
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Habits and Habitat:—Mell (1922, p. 115) described this species as the 
commonest snake of the open and cultivated land from Yunnanfu to Tali 

and this bears out my conviction that it inhabits the Yunnan plateau to the 

exclusion of parallela and biteniata, two amply distinct species from regions 

west of central Yunnan. 
Fish were found in two Likiang specimens, a frog (Rana) in one from 

Hsinkai (Schmidt, 1927, p. 517, and Pope, 1929, p. 401). These stomach 

contents of American Museum material are supplemented by data on two 

specimens examined in the British Museum, one of which contained several 

small fish, the other, a Tungchwan example, a frog. These food data indicate 

aquatic habits. 

Material examined:—I have seen the following material: the types of 

quadrilineatus, octolineatus and pleurotenia, and 14 additional specimens from 

the Yunnan plateau, in the British Museum; the 5 cotypes of sublevis, in the 

Paris Museum; 29 specimens from Yunnan, including 10 from Tali, in the 

Berlin Museum; a large series from between Yungning, Yungpeh and Likiang, 
and 1 example each from Yunnan and Yunnanfu, in the Naturhistorisches 

Museum, Vienna; I specimen each from Tungchwan, Yunnan and Yunnanfu, 

in the Museum of Comparative Zoélogy; 2 from the region of Washan, in the 

U.S. National Museum; and the type and 2 paratypes of septemlineata from 

Tengyueh; 2 specimens from Likiang and 1 each from Tungchwan and Hsinkai, 

in the American Museum. 

Remarks:—There can be no doubt that Boulenger’s three species of Natrix, 
namely, quadrilineata, octolineata, and pleurotenia, described in 1904 from the 

Yunnanfu district and based on three individuals from the same collection, 

represent a single species. The type of the first is a male with an obviously 

abnormal tail having some entire subcaudals and a subcaudal count too low 
for the species as it is now defined. The anal, although described as entire, 
is partly divided. Such an unusual anal alone strongly suggests an abnormal 
condition. I have rejected the term guadrilineata because it is based on this 

defective specimen and octolineata necessarily becomes the name of the species. 
This is most fortunate because, as might be expected, guadrilineata has not 

been applied to any material but the type, while such is not true of octolineata. 

The differences between the types of pleurotenia and octolineata fall within 

the range of individual variation of the species. 

16. Natrix ornaticeps (Werner) 

Figure 26 

Tropidonotus ornaticeps Werner, 1924, Sitzber. Akad. Wiss. Wien (math.-natur.), CX XXIII, Abt. I, p. 30 (type 

locality, northern Hainan). 

Natrix andrewsi Schmidt, 1925, Amer. Mus. Novitates, No. 157, p. 2 (type locality, mountains south of Nodoa, 
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Hainan); 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 436, fig. 15 (amplified description of type),—Fan, 
1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 62 (Lohsiang, Kwangsi), 

Macropophis ornaticeps Mell, 1931, Lingnan Sci. Journ., VIII, p. 204. 

Description:—Upper labials 9, 4th, 5th and 6th entering orbit; preoculars 

single; postoculars 4, occasionally 3; anterior temporals 2, occasionally 1; 
posterior temporals 3, occasionally 2; scales 19-17, heavily keeled; ventrals in 

_ three males 158-165, in two females 157-164; subcaudals in three males 116-119, 

in one female 118; total length of males 568+285, 560+278 and 556+282, 

females 570+?, 497+303 mm. (Description based on four specimens from 

Lohsiang and the type of andrewsi from Hainan, a female, the sex given in its 
original description notwithstanding.) 

Fan (1931, p. 62) gives the number of maxillary teeth for a Lohsiang 

example as 28, while Schmidt counted 37 on the type of andrewsi. This 

character should be checked on additional material because I find 45 teeth 
on the right maxillary of the andrews: type (left maxillary missing). 

Fic. 26. Natrix ornaticeps. x2. a. Dorsal view of head. b. Ventral view of head. c. Lateral view of 

head. A.M.N.H. No. 28255 from the mountains south of Nodoa, Hainan. 

A translation of the original description based on the type specimen, 

a female, follows: 

Scales in 19 rows, all, including those of the outer row, strongly keeled. Ventrals 168, 

anal divided, swbcaudals 121 pairs. Rostral almost twice as broad as high, the portion visible 

from above a third of its distance from the frontal. Internasals as long as broad, broadly 
truncate anteriorly, as long as the prefrontals. Frontal one and a third times as long as broad, 

longer than its distance from the tip of the snout, shorter than the parietals. Nasal and nos- 

tril large, likewise the loreal, which is about as high as long; one preocular, 4 postoculars; 
9 supralabials, the 4th to 6th entering the eye; temporals 2 + 2; 5 sublabials in contact with 

the anterior chin-shields, the latter little shorter than the posterior, both much elongated. 

Sides of the head brown; a vertical white stripe, black-bordered on each side, on the 

preocular and the 4th supralabial; a similar vertical stripe on the postoculars and the 7th 

supralabial. The upper side of the neck region with three rows of alternating, large black 
spots; farther back the middle row is accompanied by a row of whitish spots; on the posterior 
two-thirds of the body the dorsal spots become fused into a longitudinal grayish-black band 

(% + 5 + % scale rows wide); sides of the body light brown, ventral surface whitish. Length 

840 mm., tail 280 mm. 
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Distribution:—N. ornaticeps is known only from Hainan and eastern 

Kwangsi (Lohsiang). 

Habits and Habitat:—This snake possibly is an inhabitant of mountain 

streams. 

Material examined:—I have seen the type of ornaticeps and that of 

andrewsi, the only known Hainan specimens. 

Remarks:—This rather characteristic species does not have any close ally 

in the Chinese region, its nearest relative being, apparently, N. dendrophiops 

of the Philippines (Mindanao and Negros). A study of its life history would 

be of great interest. 
17. Natrix percarinata (Boulenger) 

Plate VI, F and G 

Tropidonotus trianguligerus Miller, 1881, Verh. Naturf. Ges. Basel, VII, p. 169 (Chonglok, Kwangtung) (not 

of Boie, 1827). 
Tropidonotus percarinatus Boulenger, 1899, Proc. Zool. Soc. London, p. 163, Pl. xv (type locality, Kuatun, 

Fukien). 
Natrix annularis Barbour, 1912, Mem, Mus. Comp. Zool., XL, p. 130 (Ichang) (not of Hallowell, 1856). 

Tropidonotus annularis Mell, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 116 (part: Tali, Yunnan, 

and northern Kwangtung).—Vogt, 1924, Zool. Anz., LX, p. 339 (Kwanhsien, Szechwan) (not of Hallowell 

1856). 
Natrix percarinatus Parker, 1925, Ann. Mag. Nat. Hist., (9) XV, pp. 302 and 304 (Thai-Nien, 300 feet, and 

Ngoi-Tio, 4500-6500 feet, Tongking). 
Natrix percarinata Stejneger, 1925, Proc. U. S. Nat. Mus., LXVI, Art. 25, p. 71 (Mount Omei, Szechwan).— 

Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 52 (Lohsiang, Kwangsi).—Chang, 1932, 

Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VIII, p. 35, fig. 9 (the Hot Spring of Chungking, about 

1000 meters, and Laochaitze of Hochuan, about 500 meters, eastern Szechwan). 
Natrix aequifasciata Chang, 1932, Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VIII, p. 33 (Chingchengshan, 

near Kwanhsien, Szechwan, 1250 meters) (not of Barbour, 1908). 

Description:—Upper labials 9, rarely 8 or 10; preoculars single; post- 

oculars 4, occasionally 3 or 5; anterior temporals 3, occasionally 2 or 4; 

posterior temporals 3, occasionally 2, rarely 4; scales keeled, 19-17; ventrals 

138-143, the sexes having the same average; subcaudals in eight males 70-79, 

in six females 67-73. (Description based on eighteen specimens from Fukien.) 

The ventral range in a series of twenty-four examples from Lohsiang is 

135-143, the subcaudal in fifteen from the same locality 68-79 (Fan, 1931, 

p. 55). 
The relation of the upper labials to the eye for sixty-five specimens in 

the American Museum is summarized by formula in Table VI, the middle 

figure of each formula indicating the number of labials entering the eye, the one 

on the left representing the number posterior, the one on the right anterior to 

those entering it. 
The three largest females among 106 from Fukien measure 730, 645 and 

620 mm. from snout to vent, the three largest males of the same series 567, 

524 and 515 mm. (Pope, 1929, p. 395). These figures show that the females 
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TABLE VI. UPPER LABIAL FORMULAS OF NATRIX PERCARINATA FROM 
FUKIEN AND SZECHWAN 

Locality elie Upper Labial Formula 

Yenchingkou......... I 4-2-3 ot 

Chungan Hsien....... 31 4-2-3 

Chungan Hsien....... 6 Each 4-2-3 on one side, 3-2-2, 3-2-3, 4-2-2, OF 4-2-4 
on the other 

Venpinges tees oe 17 4-2-3 

Wien pin ori vreicacicst: ler: I 3-3-3 

SVEN PIN Geb me tcale che eres 3 Each 4-2-3 on one side, 3-2-3 or 3-3-3 on the other 

Futsing Hsien........ 5 4-2-3 

Futsing Hsien........ I Right 4-2-3, left 3-2-3 

Following specimens tabulated above: Nos. 23499, 33366-33386, 33653-33689, 

33824-33829 

exceed the males in size. The females do not have a higher average ventral 

count than the males, while the latter have only a little higher average sub- 

caudal count. A sexual difference is found in the tubercles of the chin-shields 

and anterior lower labials of the males (Pope, 1929, p. 394). 

The dorsal bands may be very obscure, while the ventrum is often almost 

entirely devoid of bands, a condition most frequently seen in specimens from 

Ngoi-Tio, Tongking. I have already (1929, p. 394) pointed out that in per- 

carinata the dark ventral bars fail to meet on the first few dozen ventral plates, 
while in annularis they unite in the midline almost up to the head and sub- 

sequent examination of additional material has served to substantiate this rule. 

NV. annularis never shows the strong tendency, so prevalent in percarinata, to 

reduce the ventral bands. 
The original description, based on a single male specimen, follows: 

Eye moderate. Rostral twice as broad as deep, just visible from above; nasal completely 

divided; internasals much longer than broad, much narrowed anteriorly, longer than the pre- 
frontals; frontal once and three fifths as long as broad, as long as its distance from the end of 

the snout, a little shorter than the parietals; loreal as long as deep; one preocular; three 
postoculars + one very small subocular; temporals 2 + 3; eight upper labials, fourth and fifth 
entering the eye; five lower labials in contact with the anterior chin-shields, which are shorter 

than the posterior. Scales in 19 rows, all keeled, dorsals very strongly. WVentrals 141; anal 

divided; subcaudals 71. Greyish olive above, sides with light-edged black vertical bars; the 

four anterior upper labials greyish olive like the upper surface of the head, the rest uniform 
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yellowish white like the lower surface; belly uniform yellowish white anteriorly, spotted and 

speckled with blackish posteriorly; iower surface of tail dark grey, with some black spots. 
Total length 500 mm.; tail 130. 

The hemipenis extends to the seventh to eighth subcaudal plates and is 
scarcely if at all forked at the tip. It is densely spinous, the spines intermixed 

with inconspicuous, more or less continuous, longitudinal fleshy ridges. There 

are three enlarged basal spines or hooks set in a compact, longitudinal row and 

proximally the first few spines are largest but they soon become relatively 

uniform in size and disposition, save for a gradual decrease in size toward the 

tip of the organ. The sulcus is unforked, its lips spinous and somewhat raised. 

(Description based on a specimen from Fukien.) 

Distribution:—N. percarinata has been secured from the following Chinese 
localities with absolute certainty: 

Chekiang: Ningpo Mountains; Tunglu. 

Kiangsi: Pingsiang. 

Fukien: Kuatun; Sanchiang; Yenping; Kuliang; Futsing Hsien; southern Fukien. 
Kwangtung: numerous unspecified localities in the north; Chonglok. 
Hainan: Kaphao. 

Kwangsi: Lohsiang. 

Kweichow: Hwangtsaopa. 
Szechwan: Mount Omei; Yachow and region; Sichow; Kwanhsien and region; Chung- 

king Hot Spring; Laosaitze of Hochuan; Yenchingkou near Wanhsien; Chou- 
chiakou. 

Hupeh: Ichang. 

Mell (1922, p. 116) records this species from Tali, Yunnan, but I would 

like to await confirmation of his record because so many collectors have failed 
to secure it in that part of Yunnan. I would also like to secure confirmation of 

the Shantung (Tsingtao) record based on a specimen collected by Kreyenberg 

(see also Enhydris chinensis). 
I have been very conservative in compiling the above list because per- 

carinata is so easily confused with both annularis and aequifasciata. 

NV. percarinata extends its range through Kwangtung and Kwangsi into 
Tongking and even Annam. It also occurs on Formosa where Maki (1931, p. 

38) has named it as a new species, suriki. His data, though based on a small 
series, indicate that the ventral counts of Formosan specimens may warrant 
their recognition as a subspecies. His extremes are 142 to 153 for six indi- 

viduals. 

Habits and Habitat:—This species is an inhabitant of watercourses in 
forested mountains. It is extremely abundant in the cascading streams about 
Sanchiang and Kuatun and literally swarms in the few irrigated fields at the 
former village. In Futsing Hsien, it occurs wherever shaded mountain streams 
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afford it a suitable habitat even though these streams descend to within a few 

hundred feet of sea-level. I have never seen one sunning itself on vegetation 

over water. Mell (1922, p. 116) gives its vertical range in northern Kwangtung, 
where he found it to be abundant, as 300 to 900 meters, and U. S. National 

Museum Nos. 65455 and 66635 were collected as high as 6000 feet on Mt. Omei 

at Szuchiping. 

In 1929 (p. 395), I reported on finding frog remains in seven, tadpoles 

in three, crayfish in one and loach in two stomachs of Fukien specimens, and 
can now add an eel (Fluta alba) to the list of animals eaten by percarinata 

(stomach of American Museum No. 23491 from Fukien). 

On August 31 I secured at Kuatun 10 percarinata eggs, all white in color. 

The eggs were opened on September 12 and found to contain well-pigmented 

embryos, one of which, after preservation, measured 170 mm. in total length 

(1929, l.c.). Again, on the night of September 6, a captive Futsing Hsien 
specimen laid 5 eggs with very thin shells. These data agree well with those of 

Mell (1922, l.c.) who reports a Kwangtung female in which 7 eggs measuring 

32-33 X 17-18 mm. were found August 6. The dimensions of these eggs indicate 

that they were well advanced, since two average ones found in two Fukien 

females measured only 20x 10 and 22 x 12 mm., respectively. 

Thirteen gravid females from Fukien contain 13, I1, 10, 9, 8, 8, 8, 7, 7,6, 

6, 4 and 4 well-developed eggs, respectively. The body length of the smallest 

gravid female is 420 mm. 

Egg-teeth are present in four of five hatchlings from Chungan Hsien 

(American Museum Nos. 34423-27). 

The female brought in at Kuatun with the clutch of 10 eggs described 

above was very docile and remained quietly coiled about her eggs for several 

days. Her quiet behavior was without doubt due to her proximity to the eggs, 

since percarinata, as stated below, is unusually excitable and shy. When 

handled she retained her composure without any show of defensive reaction. 

This species is unusually active and has developed to a marked degree 

the habit of throwing and twisting its body about violently when held. It 

strikes and bites viciously when disturbed. (Pope, 1929, l.c.) 

Material examined:—I have seen the following material: a large series 
from Fukien, 1 specimen from Yenchingkou, and 1 from an unknown locality, 

in the American Museum; the type from Kuatun, 2 examples from southern 

Fukien, a series from Ngoi-Tio, 1 specimen each from Thai-Nien and Kontum, 

and 1 from Formosa, in the British Museum; material from Pingsiang and For- 

mosa, in the Naturhistorisches Museum, Vienna; 1 specimen from Tsingtao, 

in the Senckenbergisches Museum, Frankfort; 1 from Kwanhsien, in the Berlin 

Museum; 1 from Ichang, 2 from Tunglu, and 1 from Ngoi-Tio, in the Museum 
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of Comparative Zodlogy; 1 each from Kuatun, Kuliang, Hwangtsaopa, and 

Lohsiang, 2 from Mt. Omei, 9 from Siichow, 2 from Yachow and region, and 6 

from Chouchiakou, in the U. S. National Museum. 

Remarks:—Mell (1929, p. 3, etc.) makes frequent reference to percarinata. 

18. Natrix piscator (Schneider) 

Figures 27 and 64,a 

Hydrus Piscator Schneider, 1799, Hist. Amphib., I, p. 247 (type locality, East Indies). 

Amphiesma flavipunctatum Hallowell, 1860, Proc. Acad. Nat. Sci. Phila., XII, p. 503 (type locality, Chukiang, 

Kwangtung). 

Tropidonotus quincunciatus Boettger, 1885, Ber. Offenbach. Ver. Naturk., XXIV-XXV, p. 122 (Canton). 

Tropidonotus sancti-johannis Boulenger, 1890, Fauna Brit. India, p. 350 (type locality, Kashmir). 

Tropidonotus chrysargus Steindachner, 1914, Denkschr. Akad. Wiss. Wien (math.-natur.), XC, p. 359 (northern 

Formosa) (not of Schlegel, 1837). 
Natrix piscator Chang and Fang, 1931, Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VII, p. 259 (Nanking?; 

Wenchow, Chekiang; Amoy). 

Description:—Upper labials 9, very rarely 8; preoculars single; post- 

oculars 3, occasionally 4, very rarely 2 or 5; anterior temporals 2, very rarely 

I (3); posterior temporals 2, rarely 3; scales keeled, in 19 rows anteriorly, 17 

posteriorly, occasionally reduced to 15 or 16 posteriorly; ventrals in sixty- 

seven males 122-133, in forty-three females 134-145; subcaudals in fifty-one 

i AU 
EARN Ne 
ne 

iA) 
) Wt 

") 

Fic. 27. Natrix piscator. x2. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. No. 35079 
from Hokow, Kiangsi. 
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males 73-88, in thirty-four females 64-77; greatest total length of female 975, 

of male 668 mm. Color, variable but usually grayish brown above, many 

scales with black margins arranged to form more or less distinct lines or, on the 

sides of the neck, vertical bars; ventrals whitish, each plate narrowly mar- 
gined with black anteriorly; on the occiput, a narrow, black, crescentic band, 

often broken in the middle; head with a narrow, oblique, black line extending 

from the lower edge of the orbit to the labial margin, and another similar one 

paralleling the first but situated behind the eye. (Description based on one 
hundred and ten specimens from Hainan.) 

This snake is so variable in coloration that Fan (1931, p. 57) has been 

able to distinguish six types of general dorsal color exhibited by a large Kwangsi 

series. Yunnan specimens may be quite uniform above, lacking all signs of 
the usual rather complex pattern (sancti-johannis). 

The three largest males and females, respectively, among ninety Fukien 

and Kiangsi and three Yunnan specimens, taken together, measure 480, 431, 
419 and 738, 680, 655 mm. In spite of the fact that only twenty-two of the 

series of ninety-three are males, these data, like those given in the standardized 

description above, prove beyond doubt that the females greatly exceed the 
males in size. 

The ventral and subcaudal range of additional series are given in Table 

VII in which the numbers of specimens counted are indicated by figures in 
parentheses. 

TABLE VII. VENTRAL AND SUBCAUDAL COUNTS OF NATRIX PISCATOR FROM CHINA 

Locality Sex Ventrals Subcaudals Reference 

CAntOne ees ody cts ace o + @ | (29)125-142 | (19)71-86 Boettger, 1888, p. 77 

Vaoshan. ssh ae tate ee rot (20)123-138 | (15)62-82 | Fan, 1931, p. 58 

RVG HAT bes Pcie ces cose uete es ce) (23)135-145 | (18)67-74 | Fan, 1931, p. 58 

Fukien and ; ; 
northeastern Kiangsi...|  @? (7)127-135 | (7)78-83 Pope, 1929, p. 399 

Fukien and ; ; 
northeastern Kiangsi.. . ce) (9)138-146 (7)68-74 Pope, 1929, p.399 (maxi- 

mum ventral count 
corrected from 155 to 
146) 

Cope (1895, Pl. xxu, fig. 8) has figured the hemipenis which is largely 
spinous and shallowly forked. His illustration is reproduced here as Figure 
64, a. Wall (1921, p. 95) has also described this organ. 
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Distribution:—N. piscator has been secured at the following localities in 

China: 

Chekiang: Wenchow. 
Kiangsi: Hokow. 

Fukien: Chungan Hsien; Yenping; Foochow; Kuliang; mountains at mouth of Min 

River; Futsing Hsien; Amoy. 

Kwangtung: Swatow and vicinity; Chonglok; Kowloon; Lilong; Fumun; Canton. 

Hainan: Hoihow; Kachek; Tingan; Nodoa. 

Kwangsi: Yaoshan. 

Yunnan: Yuankiang; Namting River. 

Boulenger (1899, p. 163) lists piscator from Kuatun but I doubt that it 

actually occurs so high in the mountains of northwestern Fukien although 
it is present in valleys not far away from Kuatun. Chang and Fang (1931, 
p. 259) give a doubtful record for Nanking, while little credence can be given 

to Tchang’s (1932, p. 9) Peiping one. I am not certain about the identity 

and location of Stanley’s (1919, p. xv) Hwaiyuan. 

Widely distributed in southern Asia and the Malay Archipelago. 

Habits and Habitat:—I found this snake abundant everywhere in northern 

Fukien save in the forested Kuatun mountains. Mell (1922, p. 116) states 

that it is common in Kwangtung to an altitude of 300 meters but absent in 

mountain forests. In Fukien, piscator is semi-aquatic, frequenting wet and 

moist grassy banks and terraces and flooded fields. It does not hesitate to 

wander some distance from water, however. 

I secured evidence of piscator eating fish (Barbus, etc.), and frogs (Rana 

and Bufo). The Hainan snakes seemed to prefer frogs, those from Fukien and 

Kiangsi fish (Schmidt, 1927, p. 434, and Pope, 1929, p. 399). Meggitt (1931, 

p. 413) has reported finding insect remains in this snake, but this is no proof 

that the species eats insects (compare remark under NV. chrysarga). 

Mell (1922, p. 116) reports five clutches of 11-15 eggs each in Kwangtung, 

while the two gravid Fukien females examined contain 20 and 42 ova (not 

14 to 42 as wrongly stated by me, 1929, p. 399). On Java, eggs were laid from 

July 20 to August 9 and hatched in October. The clutches contained from 18 

to 52 eggs each and the newly-hatched young measured from 170 to 181 mm. 

(Kopstein, 1930, p. 302, fig. 2.) The period of incubation on Java is about 87 

days (Kopstein, 1932, p. 78, fig. 1). The record number of eggs for piscator 

to lay is 88 (Prater, 1927, p. 225). 
Mell (1929) refers repeatedly to the behavior of piscator, while Smith 

(1921, p. 196) describes rescuing a piscator from the jaws of another snake, 
Cylindrophis rufus, so the latter may be numbered among the enemies of pzs- 

cator. 
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Wall (1907, pp. 857-870, and 1921, pp. 91-102) has given excellent accounts 

of this species. A summary of his salient data follows: 

1. It frequents the neighborhood of water but may wander some distance from it where 
vegetation is rank and damp enough to harbor frogs (p. 93). 

2. It is exceedingly vicious and strikes repeatedly and with great rapidity, often holding 

on tenaciously (p. 93). 
3. When cornered, it erects the fore-body and flattens the neck cobra-wise before strik- 

ing (p. 93). 
4. It is mainly diurnal but is often encountered at night (p. 93). 

5. It is extremely active and agile, at times actually leaping clear of the ground when 
pursued; it is also an admirable swimmer (pp. 93-94). 

6. It zstivates in the hotter parts of India, and hibernates in the cooler ones (p. 94). 

7. Its food consists of frogs (including Bufo) and fish; it has, however, been known to 

eat a mouse (pp. 94-95). 
8. N. piscator is oviparous, laying from 8 to 87 eggs which measure 27-40 x 18-25 mm. 

(pp. 96-97). 
g. The hatchlings escape from the eggs by means of an egg-tooth, and measure from 170 

to 215 mm. (p. 97). 

to. Its breeding season is protracted, egg-bound females having been found in various 

parts of India from May to November, inclusive. In Assam, gravid females have been noted 

in December, January, February, April and May; egg clusters in May and August, and hatch- 

lings in June and September. At Mandalay, a gravid female was secured in March, while 

females in this condition have been found at Rangoon in January and February (p. 96). 

11. Judging by a Rangoon female that was found mating January 3 and deposited (in 

captivity) 14 of her clutch of 24 eggs on March 9, the period of gestation is about 65 [not ‘‘55’’] 

days (pp. 95-96). 

Remarks:—This species is so variable that it has already received many 
names and there is little doubt that a thorough study will result in the erection 

of good geographical subspecies based largely on color. The material from 

southeastern China is relatively constant in coloration, never exhibiting many 
of the patterns found elsewhere, and Hallowell’s flavipunctatum is available 
for it. I prefer to let the matter rest until the various forms can be definitely 
defined and assigned to geographical areas. I consider sancti-johannis a 
color variety without a good geographical distribution. Although I studied 
the problem quite independently by examining a large amount of material in 
the British Museum and elsewhere, Wall apparently came to the same con- 

clusion some time ago and placed sancti-johannis in the synonymy of piscator 

(1923, p. 603). 
19. Natrix popei Schmidt 

Figure 28 

Tropidonotus chrysargus Boulenger, 1899, Proc, Zool. Soc. London, p. 957 (part: Wuchih Mts., Hainan). 

Tropidonotus vibakari Mell, 1922, Arch. Naturg., LX XXVIII, Abt. A, Heft 10, p, 115 (Linping, Kwangtung) 

(not of Boie, 1826). 

Natrix popei Schmidt, 1925, Amer. Mus. Novitates, No. 157, p. 3 (type locality, Nodoa, Hainan); 1927, Bull. 
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Amer. Mus. Nat. Hist., LIV, p. 432, fig. 14 (amplified description of type; description of paratypes from 

type locality). 

Natrix vibakari popei Mell, 1930, Sitzber. Ges. Naturf. Freunde Berlin, p. 320 (Yaoshan, Kwangsi).—Fan, 

1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 64 (Lohsiang, Kwangsi). 

Description:—Upper labials 8, 4th and 5th or 3rd, 4th and 5th entering 

orbit; preoculars single; postoculars 3; anterior temporals 1 or 2; posterior 

temporals 1 or 2; scales keeled, 19-17; ventrals 130-140; subcaudals 78-88; 

maximum total length 380 mm. (Description based on the five paratypes, and 
a Hainan specimen, the latter in the British Museum.) 

Fan (1931, p. 66) describes a series of thirty-nine specimens from Lohsiang 
as follows: upper labials 8, postoculars 3, temporals I+1, I+2 or 2+1, ven- 

trals 131-140, subcaudals 71-85, etc. The ventral and subcaudal counts of two 

males from Yaoshan (Mell, 1930, p. 320) and a female from Linping are 137, 

137, 138 and 75, 79, 71, respectively. 

Special note should be taken of the labial and nuchal patterns in com- 
paring this snake with its allies, wbakari, sautert, craspedogaster, etc. 

> ty 1) 9 

Mivcestsen 

Fic. 28. Natrix popei. Type. x2. a. Dorsal view of head. b. Ventral view of head. c. Lateral view of 

head and neck. 

Schmidt’s amplified description of the type, a male, follows: 

Size small, head moderately distinct from body, tail long. Maxillary teeth 20 [28], grad- 

ually enlarged posteriorly. Rostral vertical, only its edge visible from above, wider than high, 

its suture with the internasal about equal to that with the first labial; internasal suture about 
two-thirds as long as that of the prefrontals; nasal divided, nostril lateral; loreal nearly quad- 

rangular, a little longer than high; one preocular and three postoculars; temporals 2-2 on 

each side, the upper anterior small; upper labials 8, the fourth and fifth entering the eye; 
lower labials 9, four in contact with the anterior chin-shields, which are shorter than the 

posterior; first pair of lower labials separated by the triangular mental. Dorsal scales dis- 
tinctly keeled, the outermost row smooth, in 19-17 rows; apical pits absent on most scales, 

occasionally present, but small and faint; ventral plates 133, subcaudals 78; anal divided. 

General dorsal color dark brownish gray, lightest in two dorsolateral bands, in which are 
situated, on each side, a row of white, vertical, dark-edged spots, extending to about mid- 
body, absent posteriorly; venter white, a row of black spots on each side, one on each ventral, 

larger posteriorly and confluent into black latero-ventral lines; ventrals outside of these spots 

clouded with the dorsal color; each side of the neck with a broad light mark, the two nearly 
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united dorsally; top of head, and lateral scales, with fine vermiculations or punctulations of 

white spots; a characteristic labial pattern of the vibakari type (compare Stejneger, 1907, fig. 

240); first six labials white with black posterior edges; seventh white at the labial border, 

dark above, edged with black; eighth with a flask-shaped white spot which reaches the 

labial border at the anterior corner; lower labials with narrow black marks on their sutures; 

loreal light, with dark margins. Total length 356 mm.; tail 107 mm., ratio of tail length to 

total, .30. 

The hemipenis is spinous and shallowly forked at the tip; a single very 

large, basal hook or spine is present, while conspicuous, longitudinal ridges, 

especially well developed proximally, are evident. The sulcus has prominent 
lips. (Description based on a Hainan specimen.) 

Distribution:—This snake is known only from Yaoshan in eastern 

Kwangsi; Linping in northern Kwangtung; and Hainan. 

Habits and Habitat:—N. popei is apparently an inhabitant of mountain 

and hill streams. Mell (1922, p. 115) secured his Kwangtung example between 
600 and 800 meters above sea-level. My Hainan series was not taken at such 

high altitudes. 
One of the paratypes (American Museum No. 27765) held two well- 

developed eggs with embryos still in very early stages of development. This 

indicates that pope is oviparous. 

Material examined:—I have seen the following specimens: the type and 

paratypes, in the American Museum; 1 example from the Wuchih Mountains, 

Hainan, in the British Museum; 1 from Linping, in the Berlin Museum; 1 

from Lohsiang, in the Museum of Comparative Zodlogy; and 1 from the 

same locality in the U. S. National Museum. 

Remarks:—This snake together with vibakari, sauteri, craspedogaster, etc., 

form a close and difficult group in which the labial and nuchal patterns assume 

great importance due to astounding constancy within each species. This fact 
cannot be neglected. Lack of full appreciation of this point has, apparently, 
led Mell (1931, p. 204) and others to consider popei a form of vibakari. 

20. Natrix sauteri (Boulenger) 

Figure 29 

Tropidonotus sauteri Boulenger, 1909, Ann. Mag. Nat. Hist., (8) IV, p. 495 (type locality, Kosempo, Formosa). 

—Thompson, 1914, Proc. Zool. Soc. London, p. 385 (anatomy). 
Natrix copet Van Denburgh, 1909, Proc. Calif. Acad. Sci., (4) III, p. 52 (type locality, Kanshirei, Formosa). 

Natrix sp. cf. sautert Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 67 (Lohsiang, Kwangsi). 

Description:—Table VIII includes the available data on all known Chinese 

specimens and a summary of most of the data for Formosan material tabulated 
by Maki. 
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Fic. 29. Natrix sauteri. x2. a. Dorsal view of head. b. Ventral view of head. c. Lateral view of head, 

d. Pattern at midbody. Specimen from Formosa. (From Maki.) 

The original description follows: 

Maxillary teeth 23, posterior feebly enlarged. Head small. Eye moderate. Rostral 
broader than deep, just visible from above; internasals as long as broad, shorter than the 

prefrontals; frontal once and a half as long as broad, a little longer than its distance from 

the end of the snout, much shorter than the parietals; loreal as long as deep; one pre- and 
three postoculars; temporals 1 + 1 or 1 + 2; seven upper labials, third and fourth entering 

the eye; four lower labials in contact with the anterior chin-shields, which are much shorter 

than the posterior. Scales strongly keeled, of outer row smooth or feebly keeled, in 17 rows. 

Ventrals 125-130; anal divided; subcaudals 78. Dark grey-brown above, with small black 

spots, with a rather ill-defined reddish-brown streak on each side of the back, bearing, on the 
anterior part of the body, a series of distant small whitish spots; upper surface of head with 

black vermiculation; an oblique whitish streak across each side of the nape; upper lip spotted 

black and white; lower parts yellowish white, with a black spot near the outer end of each 

ventral, these spots forming a strongly marked ventro-lateral series. Two specimens, male 

(V. 125; C. 78) and female (V. 130; C. ?), from Kosempo. 

Distribution:—N. sauteri is known only from Lohsiang in eastern Kwangsi; 

Linping in northern Kwangtung; southern Fukien; Chouchiakou in Szechwan; 

and Formosa. 

Habits and Habitat:—The Szechwan example (U.S. Nat. Mus. No. 84362 

was collected between 2000 and 4500 feet above sea-level, and Mell’s Linping 

material was probably taken at 1800 or more feet. These data indicate that, 

in China, sauteri inhabits mountains. 

Mell (1929, p. 138) gives evidence that it feeds on slugs and tadpoles. 

U.S. Nat. Mus. No. 84362 held five well-developed eggs with very small 

embryos, so one may conclude that sauteri is oviparous. 

Material examined:—I have seen 1 example from southern Fukien, in the 
British Museum; 2 from Linping, in the Berlin Museum; and 1 from Chou- 
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chiakou, in the U. S. National Museum (No. 84362). I have also examined 

good series from Formosa. 

Remarks:—Thompson (1914, p. 385) has given notes on the anatomy of 

this species. 

21. Natrix stolata (Linnzus) 

Coluber stolatus Linnzus, 1758, Syst. Nat., Ed. 10, p. 219 (type locality, “‘America’”’); 1766, Ed. 12, I, p. 379 

(Asia). : 
Amphiesma stolatum Duméril and Bibron, 1854, Erp. Gén., VII, p. 727 (China). 

Natrix stolata Pope, 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 397 (Futsing Hsien, Yenping and Chungan 

Hsien, all in Fukien). 

Natrix stolata chinensis Mell, 1930, Sitzber. Ges. Naturf. Freunde Berlin, p. 319 (type locality, Yaoshan, 

Kwangsi); 1931, Lingnan Sci. Journ., VIII, p. 201.—Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen 

Univ., No. 11, p. 58 (Lohsiang, Kwangsi). 

Description:—Upper labials 8, very rarely 7; preoculars single, very rarely 

divided; postoculars 3, very rarely 2 or 4; anterior temporals I, very rarely 2; 

posterior temporals 2, occasionally 1; scales 19-17, keeled; ventrals in fifty- 

five males 143-156, in fifty-two females 148-158; subcaudals in thirty-eight 

males 69-87, in twenty-eight females 70-86. Color variable, but usually the 

snake is light gray with weak dark bands across the middorsum; each of these 
terminates in a light spot on neck and anterior part of body but these spots 

merge into one another about midbody to form a conspicuous, light lateral 

stripe which continues unbroken to end of tail; belly white, save for the yellow 

throat. (Description based on one hundred and seven specimens from Hainan.) 

The maximum total length in thirty-eight Hainan males is 634 mm., in 

twenty-eight Hainan females 687 mm. (Schmidt, 1927, p. 435), while the three 

largest males and females among seventy-four from Fukien and northeastern 

Kiangsi measure, respectively, from snout to vent, 420, 413, 410 and 499, 485, 

478 mm. (Pope, 1929, p. 397). Wall (1921, p. 120) gives the maximum total 
length for Indian material as 567 mm. in the male, 735 mm. in the female. The 

tail in stolata occupies almost exactly a quarter of the total length. The female 

is thus seen to exceed the male in size but there is almost no sexual difference 

in ventral and relatively little in subcaudal counts. 

The ventral and subcaudal counts of stolata from-various parts of China 

show only a small range of variation (Boettger, 1888, p. 80; Fan, 1931, p. 60; 

Pope, 1929, l.c.; etc.). 
The hemipenis of a Hainan specimen has already been illustrated by Cope 

(1895, Pl. xx1u, fig. 6). While this figure shows the generally spinous nature of 

the hemipenis, it does not indicate that the organ is shallowly forked at the tip. 
I have compared Cope’s plate with another Hainan example which is forked 
opposite the tenth and eleventh subcaudal plates. 

Distribution:—In the coastal provinces of southeastern China, stolata is 
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widely distributed, there being numerous records for Kwangtung including, 

in the north, the mountains along its northern boundary, and, in the south, 

the Island of Hainan. Farther north, stolata ranges to Tunglu and the Chusan 

Islands in Chekiang and Hokow in northeastern Kiangsi. It is reported from 

Lohsiang, in eastern K'wangsi, and Monghum in western Yunnan, but these 

are the only definite records that I can find for regions west of Kwangtung, 
Kiangsi, Fukien and Chekiang. Thus it appears to avoid the Yunnan plateau. 

Wall’s (1925, p. 810, and 1926, p. 561) records for the Kachin Hills and the 

North Shan States show that stolata is by no means rare in that part of Upper 
Burma lying adjacent to Yunnan. 

Distributed over India (including Assam) and the peninsula of south- 

eastern Asia. JV. stolata is recorded from Ceylon and Formosa. Its presence 
in the Malay Archipelago is doubtful (de Rooij, 1917, p. 88, and Taylor, 1922, 
p. 86). 

Habits and Habitat:—Mell (1922, p. 116) reports this as the commonest 
snake in the Canton region and he even met it at 1000 meters altitude on 
Lofaoshan. I found it extremely abundant in the open, rolling country about 
Nodoa. In Fukien, it was common in the high valleys near Yenping, less so on 
the Chungan plateau, and lacking in the mountains about Kuatun and San- 
chiang. Its presence on the Kiangsi side of the Fukien-Kiangsi divide is 
evidenced by specimens collected at Hokow. Annandale (1911, p. 218) took 
his western Yunnan (Monghum) specimen at about 5000 feet above sea-level. 

I found little evidence of a direct association between stolata and water, 
so I would not describe it as aquatic to any degree. It does, however, prefer 
areas that are relatively moist but this may be due to its subsisting on frogs 
(Schmidt, 1927, l.c., and Pope, 1929, p. 398). Above Yenping, I generally met 
stolata along roads running between open valleys below and wooded hills 
above. When startled, it made a sudden, noisy dash for safety in a rather un- 
snake-like manner. Further proof of this snake’s preference for an amphibian 
diet is found in six specimens from Hainan, four of which contain remains of 
unidentifiable frogs, while two hold frogs of the genus Microhyla. Schmidt’s 
(1927, l.c.) report on this series did not include these data. 

In disposition, this is the most gentle of snakes, and I never saw one either 
strike or bite except very ineffectively. When alarmed the head is raised. 

Table IX, based almost entirely on dissection of gravid females in the 
American Museum, gives a general idea of the fecundity of stolata in China as 
well as its breeding season there. 

Table IX well illustrates the usual correlation between size of female 
parent and number of offspring. 

Re-examination of a part of Schmidt’s (1927, l.c.) Hainan series shows that 
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TABLE IX. DATA ON BREEDING OF NATRIX STOLATA IN CHINA 

Length of Fe- Si O 
male from Snout| Number tse of One ‘ 
to Vent in Mili-| of Eggs | =88 in Mili- Date Locality Amer. Mus. No. 

meters i / : 

356 22x8 Aug. 24-Oct. 5 | Futsing Hsien 33976 

418 22X9Q Aug. 24-Oct. 5 | Futsing Hsien 33973 

428 April 12-Aug. 6 Yenping 33478 

478 April 12-Aug. 6 Yenping 33476 

April 12-Aug. 6 Yenping 33473 

June 16 Chungan Hsien 33752 

) June 28-July 12 Hokow 35078 (wrongly re- 
corded as piscator by 
me, 1920, p. 398) 

Nodoa (field observation) 

two females contain 5, two 6, four 7, and one 10 eggs in advanced stages of 

development. 

Natrix stolata has been treated exhaustively by Wall (1911, pp. 603-626, 

and 1921, pp. 105-126). His accounts confirm, in general, the meager one given 

above and a few additional points of special interest have been abstracted from 

his later one to be included here, as follows: 

1. Some specimens, when irritated, depress the neck and much of the body, and assume 

an erect position, somewhat as cobras do, but to a much lesser degree (p. 109). 

2. N. stolata is essentially diurnal (p. 109). 

3. It estivates during the dry season in parts of India, while in northern India it hiber- 

nates (pp. 109 and 110). 

4. Its diet consists of the commonest frogs or toads of the region in which it lives, but it 

has been known to eat a gecko. A captive stolata ate 131 toads in a year, while another con- 

sumed gt green frogs (pp. 111 and 112). 

5. Three snakes may be included among its enemies: Xenopeltis unicolor, Ahetulla 

mycterizans and Bungarus fasciatus (p. 112). 

6. The mating season coincides with the dry season, the sexes, apparently, retiring into 

zestivation in pairs (p. 113). 

7. On continental India, gravid females have been commonly reported from April to 

August, inclusive, rarely in October (p. 114). 

8. Females have been known to deposit eggs in July, August and September, but eggs 

have been unearthed as early as May (pp. 114-119). 

9. The period of gestation is probably about two months, that of incubation some 50 

days (pp. 115, 116 and 118). 
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to. Hatching has been‘reported at Rangoon August 1 and 3 and October 22, in Assam 

on June ro and July 5 and 6 (pp. 117 and 1109). 

11. The female may remain with her deposited eggs, possibly even until hatching (pp. 

Irs and 116). 

12. The eggs measure 22-35 x 16-18 mm. and number 1-14 to a clutch (p. 117). 

13. Hatchlings measure from 133 to 178 mm. (p. 119). 

14. The young escape from the eggs by means of an egg-tooth (p. 118). 

Material examined:—I have seen the following specimens from China: 
107 from Hainan, 81 from Fukien, 3 from Kiangsi and 1 from an unknown 

locality, in the American Museum; 2 from Chusan, 1 from Hainan and 1 from 

“China,” in the British Museum; 1 from Tunglu and 1 from Hainan, in the 

Museum of Comparative Zodlogy; 1 each from Canton, Kuliang and Foochow, 
in the U. S. National Museum. 

22. Natrix subminiata subminiata (Schlegel) 

Tropidonotus subminiatus Schlegel, 1837, Phys. Serp., II, p. 313 (type locality, Java). 

Natrix subminiata Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 436 (Nodoa, Hainan). 

Natrix subminiata hongkongensis Mell, 1931, Lingnan Sci. Journ., VIII, p. 203. 

Natrix subminiata siamensis Mell, 1931, l.c. 

Description:—Upper labials 8, 3rd, 4th and 5th entering orbit; preoculars 

I or 2; postoculars 3; anterior temporals 2; posterior temporals 2, 3 or 4; 

scale formula 17-19-17, 19-17, 19-17-19-17 or 18-19-16; ventrals in the single 
male 149, females 150-155; subcaudals in the females 69-73; largest specimen 
810 mm. total length. (Description based on four Nodoa specimens.) 

In general appearance, these Hainan subminiata strongly resemble hellerz 
from the Chinese mainland. 

The hemipenis of a specimen from Hainan agrees generally with that of 

the Yenping feller: described below but differs in extending to the twelfth sub- 

caudal plate and being forked opposite the sixth. These slight differences might 
well be individual rather than subspecific. 

Distribution:—The Hainan material apparently forms the only Chinese 
record of this subspecies. It is elsewhere widely distributed over the lowlands 
of the southern part of the peninsula of southeastern Asia and is well known 
in the Malay Archipelago. 

Habits and Habitat:—Its presence at Nodoa, Hainan, proves that the 

typical form occurs at low altitudes in the latitude of Hainan. 

A frog of the genus Microhyla was found in the stomach of American 

Museum No. 27759 from Hainan. ; 
Kopstein (1930, p. 301) records a Javanese female laying 8 eggs on May 

14. The eggs measured 24x14 mm. He also found newly-hatched young on 

January 27, July 16 and 25 and September 29. American Museum No. 27761 
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from Hainan holds 15 advanced eggs the average dimensions of which are 

20 xX II mm. 

Wall (1925, p. 810) states that two captive Burmese subminiata ‘‘erected 

themselves and flattened the fore body making a great demonstration of 

anger but refused to bite on provocation.”’ 

Material examined:—I have seen 4 Hainan specimens in the American 

Museum. 

Remarks:—The Hainan snakes being intermediate between Javanese 

and mainland Chinese material, it is impossible to say just what their status 

really is. I do not like to assign a name to a form until a logical range can be 

worked out for it and this is why I am not using Mell’s name siamensis. This 

question cannot be settled until a careful study of good series from Indo- 

China, Siam and Burma has been made. In studying subminiata from various 

parts of its range, habits, size, duration of juvenile pattern and tail length 

should be taken into consideration. The form helleri is apparently much 

larger than Javanese subminiata (Barbour, 1912, p. 112). 

Mell’s form, hongkongensis, is apparently based on Boulenger’s (1893, p. 

256) counts of a small Hongkong series credited to J. C. Bowring, but since I 

found several other typically Javanese species secured through Bowring listed 

from Hongkong by Boulenger, I prefer to throw the material in question out of 

the Chinese fauna. It is well known that much of Bowring’s collection actually 
came from Java, for I have seen his catalogue in the British Museum. This 

last question will be promptly settled when the first new lot of subminiata is 

received from Hongkong. 

23. Natrix subminiata helleri Schmidt 

Figure 30 

Tropidonotus subminiatus Anderson, 1879, Zool. Res. W. Yunnan, p. 822 (stated to be ‘‘not uncommon” in 

the valleys of Chanta, Nantien, Tengyueh and Husa, western Yunnan) (not of Schlegel, 1837).—Mell, 

1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 117 (Tinghushan, 200-700 meters; Lofaoshan, 200- 

700 meters; Lokchong, 150 meters; Chiufeng, 500 meters; Shuiyuanshan; Lungtou, 400-800 meters; 

all six localities in Kwangtung) (not of Schlegel, 1837). 

Natrix helleri Schmidt, 1925, Amer. Mus. Novitates, No. 157, p. 3 (type locality, Tengyueh, Yunnan, 5500 

feet); 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 515, fig. 11 (amplified description of type; paratypes 

from Yungchang and the Wuting District in Yunnan, Yenping in Fukien, and the type locality also 

described). 

Natrix subminiata helleri Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 60 (Lohsiang, 

Kwangsi).—Mell, 1931, Lingnan Sci. Journ., VIII, p. 203. 

Description:—Fan’s series of fourteen specimens from Lohsiang have 8, 
very rarely 9 upper labials; 1 preocular; 3, occasionally 4 postoculars; 2 

anterior and 2 posterior temporals; and ventrals in six males 168-178, in six 

females 162-180; subcaudals in five males 80-92, in six females 78-85. 
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Table X shows that this snake from mainland China is constant in ventral 

counts. 

TABLE X. VENTRAL AND SUBCAUDAL COUNTS OF NATRIX SUBMINIATA HELLERI 
FROM CHINA 

Number of 
Province Specimens Ventrals Subcaudals Material or Reference 

Nabhabsehals 5 Gono be 15 160-174 73-92 

Kewanesile cus snes 12 162-180 78-92 Fan, 1931, p. 61 

ines Bw Siow tbe 2 172-175 83 British Museum specimen 
and paratype in American 
Museum 

Kweichow........ I £75 83+ U.S. Nat. Mus. No. 68871 

Mell (1922, p. 117) has good series from Kwangtung among which the 

ventrals and subcaudals never fall below 166 and 67, respectively (Mell, 1931, 

p- 203). 

(sey 

a b c 

Fic. 30. Natrix subminiata helleri. Type. Nat. size. a. Dorsal view of head. b. Ventral view of head. 

c. Lateral view of head and neck. 

Schmidt’s amplified description of the type, a female, and his data on the 

paratypes, follow: 

Habitus of Natrix subminiata. Nineteen subequal maxillary teeth, followed by two 

strongly enlarged ones. Rostral visible from above; internasals as long as broad, their sutures 

with the rostral subequal to those of rostral and first labial; internasals slightly shorter than 

the prefrontals; frontal slightly longer than its distance from the rostral, slightly shorter than 

the parietal suture; parietals truncate behind; frontal wider than the supraoculars; nasal di- 

vided; loreal higher than long; eight upper labials, sixth largest, seventh highest, and the 

third, fourth, and fifth entering the eye; ten lower labials; a single preocular; postoculars 
2-3; temporals 2-2. Dorsal scales in nineteen rows at mid-body, twenty-two on the neck, and 

seventeen near the tail, narrow, strongly keeled, and notched at the tip; outer scale row 

smooth; a pair of faint scale pits, often difficult to discern; ventrals 169; tail incomplete. 

General color uniform olive, with reddish markings on the neck, chiefly confined to the 
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skin between the scales; lower labials cream; upper labials gray anteriorly and posteriorly, 

the middle ones lighter, with a black mark on the 5th-6th suture. 

The five paratypes agree in general with the type; No. 21047, 9, from the type locality, 

has 21-19-17 dorsal scales; 165 ventrals; 83 subcaudals; labials 7-8; oculars 1-3; and temporals 

2-3. This specimen measures 860 mm., the tail occupying .23 of the total. No. 21048 is from 

Yungchang, Yunnan; it agrees with the type in having an even number of scale rows on the 

neck, (twenty); ventrals 172; tail incomplete; labials 8-9; otherwise in complete agreement 

with the type. A specimen from Yenping, Fukien, A. M. N. H. No. 23533, o%, collected 

November 25, 1921, by H. R. Caldwell, agrees excellently with the Tengyueh specimens. It 

has 172 ventrals, 83 caudals, upper labials 8, lower labials 10, oculars 1-3, and temporals 2-2 

and 2-3. The characteristic coloration of the upper labials is present. 

Unfortunately the left maxillary of the type on which Schmidt evidently 
made his count of 21 teeth is missing. The remaining right one holds 24 teeth. 

The hemipenis extends to the twelfth to thirteenth subcaudal plates and 
is forked opposite the fifth. It has no enlarged basal spine or hook and is 

spinous throughout. The spines are nearly uniform in size but slightly smaller 
near the tip of the organ and arise from between smooth, continuous, longi- 

tudinal ridges. The sulcus is conspicuous, its lips but little raised and devoid 
of spines save on the extreme outer edge. (Description based on a specimen 

from Yenping.) 

Distribution:—This subspecies has been definitely secured or recorded from 

the following localities in China: 

Fukien: Yenping. 

Kwangsi: Lohsiang. 

Kweichow: Hwangtsaopa. . 
Yunnan: Yunnanfu; Wutingchow region; Yungchang; the Tengyueh, Chanta, Nantien 

and Husa valleys. 
Kwangtung: Tinghushan; Lofaoshan; Lungtou; Shuiyuanshan; Lokchong; Chiufeng. 

I have seen specimens from Tongking and Upper Burma. 

Habits and Habitat:—N. subminiata helleri appears to be the northern 

highland representative of subminiata, and is found at high altitudes only. 
It presumably prefers mountain forests. Wall (1925, p. 810) states that sub- 

miniata is common in Burma to an altitude of 6500 feet, while the following 

altitudes of localities in Yunnan and Kweichow whence helleri has been 
recorded give a good idea of its habitat there: Yunnanfu 6400 ft., Yungchang 

5500 ft., Wutingchow 6000 ft., Tengyueh 5365 ft., Chanta 2900 ft., Husa 

4500 ft. and Hwangtsaopa 4320 ft. 

Mell (1922, l.c.) gives July 22 and August 7 and 12 as hatching dates in 
Kwangtung. Wall (1926, p. 561) also gives interesting notes on the growth 

of subminiata in Burma and states that one example had devoured a toad, 

each of two others a frog. A Wuting Hsien helleri had eaten a frog (Rana). 
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Material. excamined:—I have seen the following specimens from China: 

1 from Yunnanfu, in the Naturhistorisches Museum, Vienna; I each from 

Fukien and Wuting, in the British Museum; I each from Lohsiang and Yun- 

nanfu, in the Museum of Comparative Zodlogy; 1 from Hwangtsaopa, U. S. 

National Museum No. 68871; and the type from Tengyueh, 2 paratypes from 

Wuting District, and 1 each from Yungchang and Yenping and a specimen 
from Wuting, in the American Museum. 

Remarks:—This form, probably widely distributed over the higher 

regions of Tongking, Upper Burma and southern China, presents a most 

interesting problem. As stated above, it has from 160 to 180 ventrals, 67-92 

subcaudals on mainland southern China, while the typical form from Java, 

the type locality, never exceeds 137 ventrals and 74 subcaudals (Barbour, 1912, 

p- 111, data on sixty-eight Javan examples given). The question as to what 

counts prevail in the territory between Java and China does not enter into the 

scope of this work, nevertheless a brief consideration of it will be found under 
N. subminiata subminiata. 

24. Natrix tigrina lateralis (Berthold) 

Figure 31 

Tropidonotus tigrinus Guenther, 1858, Cat. Colubr. Snakes Brit. Mus., p. 71 (part: Ningpo).—Vogt, 1924, 

Zool. Anz., LX, p. 339 (part: Peiping region). 

Tropidonotus lateralis Berthold, 1859, Nachrichten Ges. Wiss. Goettingen, p. 180 (type locality, China). 

Tropidonotus orientalis Guenther, 1862, Proc. Zool. Soc. London, 1861, p. 391 (type locality, Peiping). 

Amphiesma tigrinum David, 1872, Nouv. Arch. Mus. Hist. Nat. Paris, VIII, Bull., p. 51 (northern Kiangsi).— 

Mocquard, 1910, Bull. Mus. Hist. Nat., Paris, XVI, p. 150 (Lanchow, Kansu; Sian, Shensi). 

Natrix tigrina lateralis Stejneger, 1907, Herp. Japan, p. 278. 

Description:—Upper labials 7, very rarely 8; preoculars 2; postoculars 3, 

occasionally 4; anterior temporals single; posterior temporals 2, very rarely 3; 

scales keeled, in 19 rows on the neck and at midbody, 17, very rarely 15, before 

the vent; ventrals in fourteen males 148-160, in nine females 153-162; sub- 

caudals in fourteen males 57-73, in seven females 52-65; the three largest males 

measure from snout to vent 730, 630 and 609, the three largest females 780, 

730 and 730mm. (Description based on nine specimens from Chungan Hsien, 
eight from the Western Hills and six from Tsinan.) 

Sowerby (1930, p. 13) describes this snake from life as follows: 

When in its new coat it is a most beautiful snake, being of a fine sap-green above, white 
on the under surface of the head, throat, and neck, dusky-green posteriorly. Narrow black 

bands occur on the upper lips, and increase in size and width as they extend all down the sides 

of the body, gradually fading and becoming obsolete on the tail. The spaces between these 

black bands are occupied with brilliant vermilion, very intense and extensive anteriorly, but 
gradually giving way to the general green of the upper parts towards the tail, disappearing 

altogether on the latter. 
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In adult males, the keels of the scales of the anal region are noticeably 

enlarged but could scarcely be described as knobbed. 

Fic. 31. Natrix tigrina lateralis, x 134. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. 
No. 28328 from Chintzu, Shansi. 

A translation of the original description follows: 

A T.[ropidonotus] with flat head, short snout, tail stout at the base; olivaceous above, 

with square black spots in rows on each side; below blackish green with a black spot on the 

lateral end of each of the scutes; scales sharply keeled, disposed in 19 series; ventrals 157, 

anals 2, subcaudals 56; tail 1/6 [of the total length]. 

The hemipenis is spinous and extends to the ninth subcaudal plate. It 

is forked opposite the fifth and has a single, enlarged basal spine or hook with 
a very thick base but a slender, curved point. The numerous spines, arising 

from between smooth, more or less reticulated or longitudinal ridges, are slen- 

der, curved and uniform save for a group of a few slightly enlarged ones situated 

distal to and on the opposite side of the sulcus from the basal hook. There is 

a gradual reduction in the size of the spines toward the tip of the organ where 

the fleshy ridges are more obviously reticulated. The sulcus is conspicuous 

but does not extend to the extremity of the hemipenis. Its lips are spinous, 
the embedded parts of the spines showing through the sulcus walls distal to the 

point of forking. (Description based on a specimen from the Western Hills.) 
Cope (1895, Pl. xx, fig. 7) figured the hemipenis of NV. tigrina tigrina. 

Distribution:—The range of lateralis extends from central China north- 

eastward through southern Manchuria to Olga Bay at about 44° N. Latitude 
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on the eastern Asiatic coast (Emelianov, 1929, p. 20); northward into Suiyuan; 

and northwestward into Kansu. The following selected locality records will 

serve to outline more definitely the known Chinese distribution of this form: 

Chekiang: Ningpo; Talanshan; Chayuan. 
Fukien: Kuatun. 

Kiangsi: Lushan. 

Hupeh: Hankow. 

Kweichow: Hwangtsaopa. 
Szechwan-Yunnan border region south of Stichow. 
Szechwan: Wanhsien; Hochuan region; Suchow; Yenchinghsi of Opien Hsien; Mt. Omei; 

Yachow region; Kwanhsien. 

Kansu: Hweihsien; Lanchow; Hoshui. 

Shensi: Tsinling Mountains; Sian; 50 miles east of Yenan; Yulin. 

Suiyuan: Ordos; Maitaichao. 

Mell (1929, p. 201) states that /ateralis occurs in the “northern frontier 

mountains of Fukien and Kwangtung,’’ but on what authority I do not know 

unless it is Stanley’s 1916 (p. xiii) Changning record which, after all, is only a 

listing and might easily be based on a misidentification. I prefer to await 

confirmation of the occurrence of /ateralis so far south. 

In spite of certain more or less dependable records (Nikolsky, 1905, p. 

222, and Wall, 1903, p. 86), it is safe to assert that Jateralis does not occur on 

Hongkong Island, and Stejneger (1907, p. 318) long ago disposed of Boulenger’s 

(1893, p. 250) Hoihow record. I believe that Stanley’s (1916, p. xiv) listing of 

“tigrinus’’ from the Pagoda Anchorage, near Foochow, must be an error of 

some sort, and my attempts to identify Zarevskij’s 1915 (p. 52) ‘‘Hankow’”’ 
have been unsuccessful. It is probably in Hopei. 

A large series of Pseudoxenodon macrops from Szechwan and Yunnan, in 

the Berlin Museum, has been erroneously identified as Tropidonotus tigrinus 

by Vogt (1924, p. 339, and 1927, p. 283). 

Habits and Habitat:—This form is generally conceded to be aquatic but 

actually it varies considerably with latitude in its habitat preference. In the 
arid, dry, northern provinces of China it is prone to frequent the immediate 

vicinity of running water, but south of the Yangtze River, at Ningkwo, I 

constantly met it on grassy hillsides many hundreds of yards from water of 

any kind. In general, lateralis prefers clear, grass-grown streams or fields 

flooded with relatively clear water such as those found at Chintzu in Shansi. 

At Ningkwo it was met with only in the more elevated country bordering the 

level river valley and did not enter the low rice fields along the river itself. 

A study of the localities at which Jateralis has been taken forces one to 

conclude that in general it shows very little preference for any particular 
altitude but occurs wherever sufficient elevation affords a suitable habitat. 
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However, it is probably confined to mountains of considerable altitude along 

the extreme southern limit of its distribution, as for example, in the mountains 

dividing Fukien and Kiangsi and the high country lying between Yunnan and 

Szechwan, south of Stiichow. A specimen in the U. S. National Museum was 

taken at 6000 feet in the latter region. 

Examination of lateralis stomachs in the American Museum gives the 

following results: 

I specimen contained remains of Rana nigromaculata. 
2 specimens contained remains of Rana limnocharis. 

I specimen contained remains of two advanced tadpoles (Rana). 
I specimen contained remains of Bufo raddet. 

4 Specimens contained remains of unidentified frogs. 

Food records already given by Schmidt (1927, p. 511) and by me (1929, p. 
401) have been incorporated above. A young specimen that I confined at 

Chintzu greedily ate small frogs (Rana). Emelianov (1929, pp. 20 and 21) 
found that captive lateralis prefers Ranas but will also eat Bufos. Sowerby 
(1926, p. 231) states that, in addition to frogs, small fish, birds, chipmunks, 

rats and mice, and even grasshoppers are included in the diet of this snake 

but gives no data to substantiate this varied assortment of victims. In 1930 

(p. 13) he mentions only frogs. 
Two Chungan Hsien specimens collected by me (1929, l.c.) contain 9 and 

5 eggs, respectively, one of the 5 measuring 32x 12mm. In addition, a Chintzu 

female, in the American Museum, collected between July 8 and August 14, 

holds 13 eggs, one of which is 22 x II mm. in diameter and contains an embryo 

too small to be disclosed by gross examination. At this last-named locality, 
a 240 mm. juvenile was secured on July 29, and, when measured again on 

August 29, had increased 50 mm. in length. During the intervening thirty-one 

days it fed voraciously on young frogs. 

Emelianov (1929, p. 21) gives the dates for laying and hatching of captive 
females in the Far Eastern District as July 15 to 18 and September I to 3, 
respectively, the number of eggs in a clutch as 20-22, their dimensions as 40 x 15 

mm., and the length of the hatchlings as 150-170 mm. In writing about Japa- 
nese tigrina tigrina, Maki (1931, p. 43) remarks that ‘‘they lay about 14 eggs 

in August or September” and adds that an egg measures about 36 x 20 mm. 

When annoyed, JN. ft. lateralis does not actually bite but behaves in a very 

characteristic manner long ago described by Kreyenberg (1907, p. 209). The 
actions of a specimen observed by me at Chintzu may be described as follows 
(Schmidt, 1927, p. 512): 

It flattened the whole body, especially the neck, and the sides of the neck were drawn 
down until the angle below was a right angle, or less, and the skin above was tightly stretched 
over the vertebree. Just behind the head the neck was strongly arched, to such a degree as 
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to make a fold of loose skin appear under the head where head and neck meet. The head, 
held in this position, was raised from one to four inches from the ground. The body was 

thrown into varying but gracefully regular coils. This snake could not be induced to bite or 

strike, but when its body was pinched at any point it would turn and “butt” with its nose, 
but not with any particular violence. Sometimes the head and arched neck would be thrown 
well back, and then its attitude was much like that of a cobra. This flattening of the neck 

brings into vivid contrast the alternate red and green bars of its sides, and gives the snake a 

highly venomous appearance. 

Material examined:—I have seen, among others, specimens from the fol- 

lowing localities: Chayuan, Tunglu, Fenshui and Fuyang, four Chekiang 
localities, in the Museum of Comparative Zodlogy; I example from Hwang- 
tsaopa, Kweichow, and 1 from the Szechwan-Yunnan border region south of 

Sitichow, in the U. S. National Museum. 

Remarks:—Sowerby (1926, l.c.) has given a good general account of 

lateralis, but three of his statements require comment: 

1. It would be very gratifying to have definite proof that as many kinds of animals as 
those named actually fall victim to lateralis. 

2. Sowerby believes that lateralis does not occur below 2000 feet in northern China, but 
its presence at Peiping (Boring, Liu and Chou, 1932, p. 59, and Tchang, 1932, p. 6) certainly 

refutes this belief. 
3. I can find no evidence that this snake ‘attains a length of 5 ft. and more.” The 

largest individual among sixty-four in the American Museum is from Maitaichao and meas- 

ures 998 mm. in total length, while the maximum length listed by Emelianov (1929, p. 22) is 

1090, that by Maki (1931, p. 47) 991, and by Chang (1932, l.c.) 1031 mm. In short, among 

one hundred and eighteen measured individuals none exceeds 43 inches in total length. It 

would be much safer to give the length as three feet with three and a half as the maximum. 

It is interesting to note that Maki (1931, p. 43) states 1055 mm. to be the length of the largest 

lugrina tigrina in the Kyoto Museum. 

Genus Pseudoxenodon Boulenger 

Pseudoxenodon Boulenger, 1890, Fauna Brit. India, p. 340 (type, P. macrops). 

All the valid forms of this genus except stejnegeri of Formosa, jacobsoni of 
Sumatra, and inornatus of Java, are included in the present work, so certainly 

southeastern China is the center of distribution, if not the point of origin, 

of the genus. 
Although the relationship of Pseudoxenodon is obviously with Natrix, 

species of the former are distinguished from those of the latter not only by 

oblique scales but a characteristic type of hemipenis, specialization of feeding 
habits and defensive behavior as well. It must, nevertheless, be admitted 

that a more complete comparison of the two genera will tend to eliminate these 

differences and prove that a sharp line of demarcation cannot be drawn. P. 
fruhstorfert Werner, from Siam, is considered by Dr. Smith to be a synonym 

of N. nigrocincta (an opinion with which Werner, 1929, p. 29, concurs), and even 
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though no objection to this can be raised, examination of the type of fruh- 
storferi shows that Werner had some reasons for placing it in Pseudoxenodon 
which its somewhat oblique scales strongly suggest. It should not be forgotten 

that specimens of P. macrops from Yunnan have been more than once within 

the last twelve years identified as a species of Natrix. These facts serve to 

illustrate the difficulty of sharply separating Pseudoxenodon and Natrix and 

suggest that further comparisons are needed. 
The halves of the bifurcate Pseudoxenodon hemipenis are of unequal 

length, apparently a condition resulting from the complex distal structure of 

the organ. 

Oxsvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Scales keeled, oblique anteriorly, in 17 or 19 rows at midbody, 15 before the vent; last 

two maxillary teeth greatly enlarged. 

A word of warning in regard to the number of scale rows at midbody is necessary for 

this genus because a reduction often takes place about midway between head and vent and 

therefore two midbody counts might easily be secured for the same specimen by different 

counters. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Light brownish gray above, body and tail crossed by 15 to 24 con- 

spicuous, black or black and gray bands, the first of which sends 

a narrow black stripe forward along the neck to the parietals 
where it joins its fellow of the opposite side................... bambusicola, p. 140 

II. No conspicuous black cross-bands above; no black stripe extend- 

ing along the neck to join its fellow on the parietals 

A. A narrow, middorsal, grayish stripe bordered with black 

present on the tail and persisting a variable distance an- 

PETION LORPHe® VEN bias ctsain evs carte etal alert nantes eR eda striaticaudatus, p. 156 
dorsalis, p. 143 

B. No black-bordered, grayish stripe present on tail 
1. Snout crossed immediately anterior to the eyes by a 

black band.) A. G.averccei sca Aciee cpistets Gee tater ISI fuktenensis, p. 145 

2. Snout not crossed by a black band 

a. Maxillary teeth 19-22; pattern more or less in- 

fused with yellow; a black nuchal spot pointed 

anteriorly, forked posteriorly, usually evident 
throuphoit Mile sec eave acy sala) tales eas bedsatate este macrops, Pp. 151 

b. Maxillary teeth 26-27; pattern devoid of yel- 
low; a black, anteriorly pointed, posteriorly 

forked nuchal spot evident only in the young.... karlschmidtt, p. 147 

25. Pseudoxenodon bambusicola Vogt 

Figure 32 

Pseudoxenodon bambusicola Vogt, 1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft ro, p. 138.—Mell, 1922, p. 
118 (type locality, mountains [of northern Kwangtung] at the Hunan-Kiangsi boundary, 600-900 meters). 
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—Werner, 1926, Zool. Anz., LXVII, p. 144 (bambusicola and melli considered as male and female, re- 
spectively, of a single species). 

Pseudoxenodon melli Mell, 1922, l.c., Pl. 1v (type locality, Lungtou, northern Kwangtung, 600 meters or over). 

—Vogt, 1922, p. 139 (original description of type).—Smith, 1923, Journ. Nat. Hist. Soc. Siam, VI, p. 

202 (Namkao, Hainan, 300 meters). 

Pseudoxenodon dorsalis melli Mell, 1930, Sitzber. Ges. Naturf. Freunde Berlin, p. 320 (Kwangsi).—Fan, 1931, 

Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 69 (Lohsiang, Kwangsi). 

Pseudoxenodon dorsalis bambusicola Mell, 1931, Lingnan Sci. Journ., VIII, p. 205. 

Description:—Upper labials 8; preoculars single; postoculars 3, rarely 2; 

anterior temporals 2, rarely 1; posterior temporals 2, rarely 1; scales keeled, 

oblique, in 19, very rarely 17 rows on the neck, 17 at midbody, and 15, very 

rarely 13 before the vent; ventrals in males 131-133, females 139-142; sub- 

caudals in males 50-52, females 42-46; total length of males 340+ 78, 337+76, 

and 227+ 49, females 530+94, 339+59, 323+55, 2641+ 47, and 148+26 mm.; 

elements of color pattern more vividly contrasted in males; dorsal bands on 
body and tail 15-24. (Description based on eight specimens from Fukien.) 

Table XI gives the maxillary counts of three specimens in the American 
Museum. 

TABLE XI. MAXILLARY COUNTS OF PSEUDOXENODON BAMBUSICOLA FROM FUKIEN 

Locality Right Side Left Side Interval Amer. Mus. No. 

Wien pinata eeiire 20+ 2 22 te very small 33407 

Menninger erie 23 +2 22+2 very small 35143 

Futsing Hsien......... 23 +2 22+ 2 very small 34008 

The confusion caused by Mell in treating the more uniformly colored males 

as bambusicola and the “‘contrasty’’ females as melli is so great that one is not 

surprised to find Fan (1931, p. 69) dividing a series of twenty Lohsiang “‘melli’”’ 

into eleven ‘‘males’”’ (ventrals 133-143, subcaudals 52-60) and two ‘“‘females”’ 

(ventrals 138-140, subcaudals 47-52)! Schmidt (1927, p. 439, fig. 16) did not 

help matters by describing and figuring a ‘‘contrasty’’ specimen from Hainan 

as a “male” under the name of melli. This specimen has 52 subcaudals. 

Smith’s (1923, p. 202) Hainan example has 141 ventrals and 47 subcaudals. 
It is also a female. 

I was fortunately able to settle this whole matter to Mell’s satisfaction in 
Berlin where he kindly showed me ten specimens collected by himself, including 

the types of both melli and bambusicola. These divided into two lots, six 
relatively uniformly colored and four ‘‘contrasty’’ individuals, the former all 

males, the latter females. It is not necessary to give additional details. 

A translation of the original description of the type, a male, follows: 

The rostral is visible from above. The nostril lies in the middle of the large nasal. It is 
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separated from the internasals by a narrow suture. The prefrontals are longer than the inter- 

nasals, which are strongly narrowed toward the front. The frontal is a little longer than broad 

and somewhat shorter than the distance from the tip of the snout. The parietals are one and 
a half times as long as the frontal. The heighth and breadth of the loreal, which becomes 

narrower above, are equal. One pre-, 2 postoculars, 2 + 3 temporals are present. Of the 8 

supralabials the 4th and 5th enter the eye. Four sublabials are in contact with the anterior 

a b c 

Fic, 32. Pseudoxenodon bambusicola. Nat. size. a. Dorsal view of head. b. Ventral view of head. 

c, Lateral view of head. A.M.N.H. No. 27753 from the mountains south of Nodoa, Hainan. 

chin-shields, which are somewhat shorter than the posterior. The scales are disposed obliquely 

and weakly keeled; the outer row is smooth. Anteriorly 19, at the middle 17 and near the vent 

15 scale rows are present. Ventrals 132, subcaudals 56, anal divided. 

The color (alc.) is yellow-brown above, with isolated, indistinct, oblique transverse spots 

separated by wide interspaces. One small animal has no transverse spots. The tail has a 

light vertebral line and a light line on each side at the edge of the subcaudals. The charac- 

teristic \\-shaped brown head design begins with the point on the frontal. Its branches are 

joined by two similarly colored parallel nuchal stripes equalling one and a half head-lengths. 
The internasals and prefrontals are brown. From the latter a brown stripe, interrupted by 

the eye, extends to the angle of the mouth. Labials yellowish white without dark margins. 

The ventral surface is yellowish white with isolated, brown transverse spots. Below the tail 

is thickly dusted with brown dots. Total length 51 cm., tail 10.5 cm. 

The hemipenis is very long and deeply forked. To well beyond the point 
of forking, it is beset with small, slender, spine-shaped processes, barely if at 

all stiffened. These processes give way abruptly to a compact group of long 
spines, which gradually decrease in length, soon merging into calyces with 
spine-like scallops. The calyces in turn decrease in size, finally becoming 
minute. The sulcus bifurcates some distance proximal to the forking of the 

organ and ends in a longitudinal ridge at its tip. The sulcus lips are raised 
and beset with spine-shaped processes proximally, spines in the spinous region, 

and calyces in the calyculate area. The groups of large spines distal to the 
point of forking give each undissected branch of the hemipenis a bulbous 

appearance, and these enlarged ends do not lie exactly opposite, one being 
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considerably in advance of the other. (Description based on a specimen from 

Yenping.) : 

Distribution:—P. bambusicola is known only from the following localities: 

Kwangtung: Wanszushan and Lungtou. 

Hainan: Namkao and the mountains south of Nodoa. 

Kwangsi: Lohsiang. 
Fukien: Futsing Hsien and Yenping. 

Habits and Habitat:—Mell (1922, p. 118) found this snake between 600 and 

goo meters above sea-level in forests of northern Kwangtung, but it occurs at 

much lower altitudes in Futsing Hsien, and Smith (1923, l.c.) collected it at 
300 meters on Hainan. It is an inhabitant of wooded mountains and seems to 
be most commonly found in bamboo groves, though this is probably to be 

explained by the fact that such groves in southern China are frequently kept 

free of undergrowth, and snakes are consequently easily seen in them. It does 

not occur in the Kuatun mountains where its place is taken by P. striaticau- 
datus, karlschmidti and fukienensis. 

Mell (1922, l.c.) records finding frogs and lizards (Lygosoma) in stomachs 
of bambusicola. 

I described its behavior as follows (1929, p. 404): 

In handling four of these snakes I detected the following behavior: flattening of neck 

and part of body; inflation of same; opening of mouth half-way; drawing up or curling of lips; 

vibrating tail; and an apparent simulation of death by turning on back and lying motionless 

for some minutes. Only one specimen showed this last behavior but it ‘‘played possum”’ 

repeatedly. However, when turned on its belly it would not immediately reverse itself as 

some examples of the genus Heterodon will do. Two specimens curled the lips upward but 

only one vibrated the tail. None could actually be made to bite in spite of the threatening 
attitude, with mouth partly open. 

Material examined:—I have seen the following specimens: 8 from Fukien, 

1 from Hainan and 1 from an unknown locality, in the American Museum; 

1 from Kwangtung (Mell collection), in the British Museum; 10 from Kwang- 
tung (Mell collection), in the Berlin Museum; 1 from Kwangtung (Mell 

collection) and 1 from Lohsiang, in the Museum of Comparative Zodlogy; and 

1 from Lohsiang, in the U. S. National Museum. 

26. Pseudoxenodon dorsalis (Guenther) 

Xenodon macrophthalmus Guenther, 1858, Cat. Colubr, Snakes Brit. Mus., p. 58 (part: Chekiang). 
Tropidonotus dorsalis Guenther, 1864, Rept. Brit. India, p. 263 (type locality, Chekiang). 

Pseudoxenodon dorsalis Boulenger, 1893, Cat. Snakes Brit. Mus., I, p. 271, Pl. xvi. 

Description:—The original description of the only specimen known, a 

female, follows: 

Head, trunk, and tail of moderate length; eye large. Scales in seventeen rows, much 



144 THE REPTILES OF CHINA 

imbricate, those on the neck and anterior part of the trunk disposed in very oblique rows. 

Ventrals 143; subcaudals 52. Anterior frontals obtusely rounded in front, more than half as 

large as posterior. Vertical five-sided, with the lateral margins longest and convergent, and 

with an obtuse hinder angle. Occipitals not twice as large as vertical. One przocular, just 

reaching to the upper surface of the crown; three postoculars (two of which are confluent into 

one on one side of the specimen). Loreal subtriangular, higher than long; eight upper labials, 

the fourth and fifth entering the orbit, the seventh the largest. Temporals rather irregular, 

two being in contact with the postoculars. Two pairs of chin-shields, the posterior of which 

are divergent behind, and rather longer than the anterior, which are in contact with four 

labials. Each maxillary is armed with twenty small teeth, the last being much larger than the 

preceding, from which it is scarcely separated by an interspace. Brownish grey, with a verte- 

bral series of about twenty-five rhombic reddish spots, each occupying about four scales; the 

spots are confluent posteriorly, and continued on the tail as a reddish, black-edged band. 
An ill-defined blackish band runs along the edge of the ventral shields. Belly with subquad- 
rangular blackish spots anteriorly, and punctulated with brown posteriorly; an indistinct 

arrow-shaped blotch on the crown of the head, separated by a reddish streak from a black 

band running from the eye to the angle of the mouth. Upper labials with a narrow black 

hinder edge. 

Distribution:—The type and only known specimen was collected in Che- 

kiang by Robert Fortune. 

Material examined:—I have seen the type in the British Museum. 

Remarks:—Before visiting the British Museum I was convinced that 

dorsalis would prove to be very closely allied to some other Chinese form but a 

direct comparison of the type with other members of the genus convinced me 

that I was dealing with a distinct species, or merely a hybrid. Although I am 

loath to explain away puzzling specimens by calling them hybrids, I must 

admit that, in the present case, this explanation is a tempting one because of 

the remarkable way in which the type of dorsalis combines the characters of 

typical karlschmidti with those of striaticaudatus. 
The following comparison of the three forms illustrates this point: 

1. The type of dorsalis has a lineate tail like that of striaticaudatus but dorsal blotches 

like those of karlschmidti. 

2. The side of the head of dorsalis has a distinct, black, postorbital stripe like juvenile 
striaticaudatus. 

3. The head of the type suggests karlschmidti in its large eye, deep snout, and general 

proportions, while its frontal, prefrontals and internasals are decidedly like those of striati- 

caudatus. 
4. The ventral and subcaudal counts rather align it with striaticaudatus but there is really 

little choice in these characters. 

Rather than attempt to solve prematurely a difficult problem, I am merely 

assigning dorsalis to an isolated place in the genus until additional material 

from Chekiang becomes available. I am convinced that more new forms await 

discovery in China, so there is no harm in postponing a final analysis of the 
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genus. The suggestion that dorsalis may be a hybrid is only a remote possi- 

bility and should not be taken too seriously. 
Mell (1931, p. 205) has attempted to reduce bambusicola and striaticaudatus 

to the rank of subspecies of dorsalis, but, until dorsalis is more thoroughly 

understood, such a procedure is of course unwise. Moreover, bambusicola and 

striaticaudatus can never be treated as subspecies of the same form because 

they are more distinct than most species commonly recognized as such by 

herpetologists. 
It is impossible to say just where Werner’s (1909, p. 214) two specimens of 

“‘dorsalis”’ belong. The question is of little importance anyway because one of 

them is from an unknown locality, while Canton is given as the origin of the 

other. This is doubtless a ‘“‘blanket”’ locality. 

27. Pseudoxenodon fukienensis Pope 

Figure 33 

Pseudoxencdon fukienensis Pope, 1928, Amer. Mus. Novitates, No. 320, p. 2 (type locality, Chungan Hsien, 

Fukien); 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 407, fig. 5 (amplified description). 

Pseudoxenodon (sinensis?) fukienensis Mell, 1931, Lingnan Sci. Journ., VIII, p. 204. 

Description:—Upper labials 8, very rarely 7; preoculars single; post- 

oculars 3, rarely 4; anterior temporals 2; posterior temporals 2, rarely 3; 

scales keeled, oblique, in 19 rows on the neck, 17 near midbody and 15 before 

the vent; ventrals in males 137-143, females 147-148; subcaudals in males 

61-65, females 54-57; middorsal light spots 25-29+11-16. (Description based 

on the fourteen paratypes.) 

The three largest among the twelve known males measure 493 + 152, 480+ 
132 and 478+138 (type), the only known females 535+125, 502+120 and 

182+44 mm. 

Table XII gives the maxillary counts of the type and two paratypes. 

TABLE XII. MAXILLARY COUNTS OF PSEUDOXENODON FUKIENENSIS 

Locality Right Side Left Side Interval Amer. Mus. No. 

Chungan Hsien....... 22+2 22 +2 small type 

Chungan Hsien....... 2t+2 2rI-+2 small 34643 

Chungan Hsien....... 21+2 21+ 2 small 34652 

There is no real ontogenetic color change in this species, but the colors of 

the young are very distinct and noticeably more contrasted than those of the 

adult. 

In the mature males, the keels of the scales in the cloacal region have 

poorly developed knobs. 
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The original description of the type, a male, follows: 

Rostral broader than deep, just visible from above; internasals shorter than prefrontals; 

frontal much longer than broad, as long as its distance from end of snout, slightly shorter than 
parietals, which are as long as their distance from internasals. Loreal deeper than long; 

preoculars 1-1; postoculars 3-3; both anterior and posterior temporals 2-2; upper labials 8-8, 

fourth and fifth entering eye. Four pairs of lower labials in contact with anterior chin-shields. 

a b c 

Fic. 33. Pseudoxenodon fukienensis. Type. x2. a. Dorsal view of head and neck. b. Ventral view of 

head. c. Lateral view of head. 

Scale formula 19-17-15, the reduction from 19 to 15 taking place so abruptly at midbody that 

the section covered by 17 rows is equal only to width of some 20 ventral plates; at midbody 

all scale rows keeled. Ventrals 138; anal divided; subcaudals 62; total length 616 mm., 0.22 

occupied by tail. 
Fundamentally, the dorsal color pattern is strikingly like that of the other Pseudoxeno- 

dons, but actually it is distinct because of the different values of the component parts. The 

rather faint, middorsal light spots, 36 in number, are black-bordered before and behind, and 

from side to side cover 3 or 4 scale widths, while longitudinally they cover the length of a 

scale. The lateral black spots fall opposite the central light ones and are about twice as large. 

There is a purplish tinge to the ground color along the sides that is lacking down the middle 

of the back. On the tail only the light spots, 15 in number, predominate, for there the rest 
of the pattern is obscure. The ventrum has the usual dark speckling which is almost lacking 

on the first score of ventral plates. . . . The speckling is proportionately less concentrated 

laterally, but the individual spots tend to run together along the base of each plate, and, 

posteriorly, across the center. The greatest profusion of speckles is reached before the anus, 
for behind it they are only moderately profuse and almost lacking along the juncture of the 

divided subcaudal plates. The top of the head is black except for a gray interocular band 
and a gray temporal stripe irregular in outline extending from the eye to a little above the 

angle of the mouth. The side of the head between the eye and nasal opening is also gray, 

as is the rostral plate. At the sutures between each of the first 5 upper labials is a wedge- 
shaped, black spot directed downward. A postocular stripe, just below the temporal one 

described above, borders the sixth and crosses the last 2 upper labials, sending a point down- 
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ward at the suture between the sixth and seventh. There is a very conspicuous V-shaped, 
black band across the neck whose apex reaches almost to the parietals. 

The hemipenis is forked opposite the eleventh subcaudal plate but extends 

to the sixteenth to seventeenth. The organ is spinous proximally, the spines 

being small and uniform to the point of forking. They increase in length 
beyond this point, but are soon supplanted by much larger, thicker ones. These 

large spines in turn decrease in length very rapidly, soon attaining a marked 

degree of uniformity. After this, they gradually decrease in size to the tip of the 
organ. Following the rapid decrease in length, the spines become arranged in 

more or less connected rows across the hemipenis, suggesting calyces in ap- 

pearance. The sulcus divides some distance proximal to the point of forking, 

finally ending in a longitudinal ridge near the tip of the organ. The lips of the 

sulcus are generally spinous. The groups of large spines distal to the point of 

forking give each undissected branch of the hemipenis a slightly bulbous 

appearance, and these enlarged ends do not lie exactly opposite, one being 

slightly in advance of the other. (Description based on the type.) 

Distribution:—P. fukienensis is known only from the type locality, in 

northwestern Fukien. 

Habits and Habitat:—This species was found only in the high, forested 

mountains about Kuatun and Sanchiang where it was not rare (Pope, 1929, p. 

409). 
Frog remains were found in the stomach of one individual (Pope, 1929, 

Hest 

One female held 3 well-developed, elongate eggs, a superficial examination 

of which failed to reveal embryos, a fact that may be taken as an indication of 
oviparity. One egg measured 47x13 mm. (Pope, 1929, l.c.) 

When annoyed, fukienensis flattens its neck but makes only feeble at- 

tempts to bite (Pope, 1929, l.c.). 

Material examined:—The only known specimens, 15 in number, were 

collected by me for the American Museum. 

28. Pseudoxenodon karlschmidti karlschmidti Pope 

Figure 34 

Pseudoxenodon dorsalis Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 520 (Yenping, Fukien) (not of 

Guenther, 1864). 

Pseudoxenodon karlschmidti Pope, 1928, Amer. Mus. Novitates, No. 320, p. 3 (type locality, Chungan Hsien, 

Fukien); 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 410, figs. 6 and 7 (amplified description). 

Description:—Upper labials 8, very rarely 7; preoculars single; post- 

oculars 3; anterior temporals 2; posterior temporals 2, very rarely 3; scales 

keeled, oblique, in I9 rows on the neck, 17 near midbody, and 15 before the 
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vent; ventrals in males 144-151, females 149-153; subcaudals in three males 

58-60, in three females 54-56; middorsal light spots 20-25+8-10. (Description 

based on the seven paratypes.) 

The measurements of the eight known specimens follow: males, 625+ 

131+, 290+68, 255+60, and 209+47 mm.; females, 653+143 (type), 540+ 
120, 254+54, and 199+44 mm. 

Table XIII gives the maxillary counts of the type and two paratypes. 

TABLE XIII, MAXILLARY COUNTS OF PSEUDOXENODON KARLSCHMIDTI KARLSCHMIDTI 

Locality Right Side Left Side Interval Amer. Mus. No. 

Chungan Hsien....... 26+ 2 26 + 2 very small type 

Chungan Hsien....... 26 + 2 26 + 2 very small 34059 

: ery small 
Chungan Hsien....... Dp ap A 26+ 2 bub eter 34660 

In the mature male, the keels of the scales in the cloacal region have 

poorly developed knobs. 

S d 

Fic. 34. Pseudoxenodon karlschmidti karlschmidti. Type x 2 and paratype x 4. a. Dorsal view of head 
of type. b. Ventral view of head of type. c. Lateral view of head of type. d. Dorsal view of head of juvenile 

paratype. 

The original description of the type, a female, follows: 

Rostral broader than deep, just visible from above; internasals much shorter than pre- 

frontals; frontal much longer than broad, barely as long as its distance from end of snout, 

just as long as parietals, which are much less than twice as broad in front as behind. Loreal 

deeper than long; preoculars 1-1; postoculars 3-3; anterior temporals 2-2; posterior 2-3. Upper 

labials 8-8, fourth and fifth entering orbit; lower labials 9-10; four in contact with anterior 

chin-shields on one side, 5 on other. Scales reduced from maximum of 19 to minimum of 15 

at midbody, consequently, count of 17 extends along a distance equal to width of only some 
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six ventrals. Ventrals 154; anal divided; subcaudals 56; total length 796 mm., 0.18 taken 

up by tail. 

The ground color of the dorsum is blackish gray. Down the middle of the back are 24 

light gray spots. From side to side each spot covers the width of 4 to 6 scales, but longi- 

tudinally only the length of one. Some of these spots lie obliquely and all are surrounded 

by scales part black and part gray. Anteriorly on either side is a very indistinct row of darkish 

spots made up of black-bordered scales. These darkish spots for the most part alternate 

with the middorsal spots. The majority of the dorsal scales have minute traces of black. 

The light, middorsal row of spots extends on to the tail where there are 5 distinct and 2 in- 
distinct ones. There the black borders are very indistinct. Beginning about 20 plates from 

the chin-shields, the ventrals are speckled with black more and more profusely toward the 

tail under which the speckling is so profuse that the subcaudals appear black. Laterally the 

speckles are concentrated along the tips of the ventrals to form a line, while in general they 

are gathered along the bases of the scales. The tips of even the first 20 plates are black. The 

ventral surface of the head is immaculate. The temporal region is darker than the dorsal 
surface of the head but there is no distinct postocular band. All but the last 2 upper labials 

on either side are narrowly bordered with black behind. 

This species has a juvenile color pattern generally more vivid than and 

somewhat distinct from that of the adult. In the juvenile, the black bars at 

either end of the light middorsal spots are very evident and the top of the head 

is reddish brown instead of blackish gray as in the adult. On the neck there is 

a strong, black spot with a point projecting forward to the tips of the parietals, 

and a lateral posterior projection on either side of the neck. This blotch is 

entirely lacking in the larger adult. (Pope, 1929, p. 411.) 

Unfortunately, the hemipenis of this form cannot be described in detail 

because it is badly damaged in the only adult male. The organ belongs, how- 

ever, to the same general type as that of striaticaudatus, differing, nevertheless, 

in some minor, and two major details as follows: 

1. The spines of the group beginning just distal to the point of forking are much more 

slender in karlschmidti than in striaticaudatus. 
2. In karlschmidti, the region proximal to the point of forking is beset with relatively 

few, short, papilla-like processes, only the more distal of which are tipped by minute spines, 

one spine to each process. This region in striaticaudatus bears very numerous, small spines. 

Distribution:—This form is known only from the type locality and Yen- 

ping, both in Fukien. 

Habits and Habitat:—P. karlschmidti karlschmidtt was collected by me 

only in the high, forested mountains about Kuatun and Sanchiang. Caldwell 

probably secured his specimen in the Yenping mountains. 

Remains of frogs were found in the stomachs of two Chungan Hsien speci- 

mens. 

Material examined:—I have seen the type, 6 paratypes and a Yenping 

specimen, all in the American Museum. The latter was erroneously considered 

a paratype by me in 1929 (l.c.). 
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29. Pseudoxenodon karlschmidti sinii Fan 

Pseudoxenodon macrops Mell, 1922, Archiv, Naturg., LX XXVIII, Abt. A, Heft 10, p. 117 (600-1000 meters 

at the following Kwangtung localities: Lofaoshan; Lungtou; Chayuanshan; Wanszushan; Chiufeng) 

(not of Blyth, 1854). 

Tropidonotus tigrinus niger Vogt, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 138 (part). 
Pseudoxenodon sinti Fan, May 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 72, fig. 3 (type 

locality, Lohsiang, Kwangsi). 

Pseudoxenodon angusticeps sikiangensis Mell, July 1931, Lingnan Sci. Journ., VIII, p. 204 (type locality, 

Kwangtung). 

Description:—The present form differs from the typical one chiefly in 

ventral and subcaudal counts as shown by the following figures for Fan’s (1931, 

pp. 74 and 75) Yaoshan specimens: ventrals in males 157-162, females 154-158; 

subcaudals in males 67-70, females 64-66. Mell’s counts for szkiangensis 

(ventrals 153-159; subcaudals 56-65) reduce the gap somewhat, a fact not 

surprising in view of the geographical relationship of Kwangtung to Kwangsi 

and Fukien. 

The maxillary teeth of Mell’s Chiufeng juvenile are not easily counted but 

there appear to be 26 or 27+2 on one, 25 or 26+2 on the other side. 

The original description of the type, a male, follows: 

Rostral broader than deep, visible from above; internasals five sixths as long as and 

broadly in contact with the prefrontals; the latter also touching postnasal, loreal, preocular, 

supraocular and frontal; frontal longer than broad, longer than the internasal and interpre- 

frontal sutures together, as long as interparietal suture; parietals very narrow behind, much 
less than half [as] wide [as] in front. Nasal divided; nostrils round, on posterior portion of 

anterior nasal; loreal higher than long; preocular 1-1; postoculars 3-3; temporals 2 + 3- 
2 + 3; supralabials 8-8, fourth and fifth entering eye; lower labials 10-10, first five in contact 

with the anterior pair of chin-shields, which is shorter than the posterior pair. Scales in 21- 
19-17-15 rows, all keeled except the outmost row; 162 ventrals; anal divided; subcaudals 66 

pairs. 
In formalin, general colour is dark bluish gray above, bluish white below, speckled with 

dark seal brown on the posterior [part]. Upper head bluish olive, labial region pale ‘flesh 
colour.’ An oblique whitish line directed downward and backward on either side of the 

Mape. 22 roundish light bluish gray spots along the mid-dorsal line on back and 9g on tail. 

Each spot covers two or three scale lengths long and four to seven scale rows wide; bordered 
by indistinct dark bands before and behind. The bordering being totally wanting on tail. 

A lateral series of more or less indistinct dark olive brown spots on either side of the body 

just below the mid-dorsal spots; alternating with these is still another series of more faint 

spots, which are only traceable on anterior body. Front third of the trunk with ventrals 

marked by squarish dark chocolate brown spots. Ventrals all densely powdered with dark 
purplish brown on their angles, forming a well-defined lateral line. Total length, 555 mm.; 

snout to vent, 432; vent to tip of tail, 123. 

Fan (1931, p. 73) describes a juvenile male paratype from the type locality 
as follows: 

. . . dusky brown above, darker medially, with 25 bluish white spots across the back. 

Each spot covers two or three scale lengths long and five to seven scale rows wide, bordered 
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distinctly by black brown on both ends; the bordering being nearly as broad as the spots them- 

selves, heavier on posterior body, whereas they are accompanied by two alternating series of 

lateral black spots on both sides; the lateral spots as well as the borderings are totally lost 

on the tail, where they are only represented by 8 bright median spots. A very distinct in- 

verted U-shaped spot with a pointed apex resting behind the interparietal suture. A slender 

short black streak on either side of neck accompanying. 

Distribution:—This form is known only from the following localities: 

Kwangsi: Lohsiang; Kuchen. 
Kwangtung: Lofaoshan; Lungtou; Chayuanshan; Wanszushan; Chiufeng. 

Habits and Habitat:—Mell (1922, p. 117) gives the vertical range of this 

subspecies in Kwangtung as 600-1000 meters and records it from forested 

mountainous country. Fan’s material was presumably taken in a similar type 

of country. 

Material examined:—I have seen a juvenile male collected by Mell in 

extreme northern Kwangtung at Chiufeng, north of Lokchong. 

Remarks:—The structure of the hemipenis and the presence of 26 teeth 

on one maxilla of Mell’s Chiufeng example show beyond a doubt that its 
alliance is with karlschmidti and not with macrops as believed by Mell. There 

are other characters that substantiate this conclusion. Moreover, Fan (1931, 

p. 72) remarks on the similarity of the pattern of his Lohsiang material to that 
of karlschmidtt. 

30. Pseudoxenodon macrops (Blyth) 

Tropidonotus macrophthalmus Guenther, 1892, in Pratt’s Snows of Tibet, p. 241 (Kiating, Szechwan); 1896, 

Ann. Mus. Zool. Acad. Sci. St. Pétersbourg, I, p. 206 (Tatsienlu, Hsikang). 

Pseudoxenodon macrops Mocquard, 1897, Bull. Mus. Hist. Nat., Paris, III, p. 215 (Tseku, Yunnan).—Werner, 

1924, Denkschr. Akad. Wiss. Wien (math.-natur.), XCIX, p. 46 (between Yungning, Yungpeh and Li- 

kiang, Yunnan).—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 519 (Tengyueh, Yunnan).—Chang, 

1932, Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VIII, p. 46, fig. 13 (Yenchinghsi, Opien Hsien, 

Szechwan, 1040 meters). 
Pseudoxenodon sinensis Boulenger, 1904, Ann. Mag. Nat. Hist., (7) XIII, p. 134 (part).—Barbour, 1912, Mem. 

Mus, Comp. Zool., XL, p. 131 (part: Laolingkung, Hsikang, 10,300 feet).—Chang, 1932, Contr. Biol. Lab. 

Sci. Soc. China, (Zool. Series) VIII, p. 49, fig. 14 (Hungchuangping of Mt. Omei, Szechwan, 1300 meters). 
Tropidonotus handeli Werner, 1922, Anz. Akad. Wiss. Wien, LIX, p. 221 (type locality, Likiang, Yunnan); 

1924, Denkschr. Akad. Wiss. Wien (math.-natur.), XCIX, p. 45 (amplified description). 
Tropidonotus tigrinus niger Vogt, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 138 (part).—Mell, 

1922, Archiv. Naturg., LXXXVIII, Abt. A, Heft 10, p. 116 (part: Yunnan). 
a ee tigrinus Vogt, 1924, Zool. Anz., LX, p. 339 (part: Washan, Szechwan); 1927, LXIX, p. 283 

part). 
Pseudoxenodon macrops sinensis Stejneger, 1925, Proc. U. S. Nat. Mus., LXVI, Art. 25, p. 76 (Wenchwan, 

Szechwan). 

Natrix handeli Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 514, fig. 10 (Likiang, Yunnan). 

Description:—(See P. macrops macrops and macrops sinensis.) 
In adult males from Szechwan, the keels of the scales in the cloacal region 

have knobs. 

The hemipenis is forked opposite the eleventh subcaudal plate but extends 
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to the fifteenth to sixteenth. The organ is spinous proximally, the spines being 
small and nearly uniform in size. These small spines persist to just beyond 

the point of forking, where they are supplanted by large, very thick ones, each 

surmounted by a slightly curved, sharp tip. These large spines in turn rapidly 

decrease in length and increase in number until a certain degree of uniformity 

is reached. After this, they gradually decrease in size to the tip of the organ. 

The sulcus divides some distance proximal to the point of forking, finally ending 

in a longitudinal ridge near the tip of the organ. The lips of the sulcus are 

generally spinous. The groups of large spines distal to the point of forking give 

each undissected branch of the hemipenis a slightly bulbous appearance, and 

these enlarged ends do not lie exactly opposite, one being slightly in advance of 

the other. (Description based on a specimen from Tengyueh.) 

Habits and Habitat:—The stomach of a specimen in the American Museum 

from Tengyueh contains the remains of a polypedatid frog almost certainly 
of the genus Polypedates. 

Material examined:—I have examined the type of Tropidonotus handeli, 
in the Naturhistorisches Museum, Vienna, and that of Tropidonotus tigrinus 

niger, from Yunnan, in the Berlin Museum. Through the generosity of Dr. 

Stejneger, I was also allowed to study the Szechwan specimens listed in Table 

XIV and preserved in the U.S. National Museum. Neither of these has been 

previously recorded in the literature. 

TABLE XIV. VENTRAL, SUBCAUDAL AND UPPER LABIAL COUNTS OF 
PSEUDOXENODON MACROPS 

Labials 
U.S. Nat. Mus. Locality | Sex Ventrals Subcaudals Une sf Entering No. Labials . 

Orbit 

76259 Yachow fof 155 65 7 3-4 

76260 Yachow fof 163 69 8 4-5 

Remarks:—The above synonymy refers to records based on material that 
cannot with absolute certainty be placed under either one of the two sub- 
species of macrops. The difficulty in placing this material is entirely due to lack 
of sufficient data, not to lack of material and records. Unless the sex, upper 

labial and ventral counts are given, it is impossible to allocate any particular 
individual. It is also advantageous to know which labials enter the orbit. 

In spite of the fact that many figures are available, it is impossible to get 

all the necessary data on more than a very few individuals from Szechwan and 

western Yunnan. If it were not for the surprising sexual difference in ventral 

counts (Schmidt, 1927, p. 520), there would be no difficulty. I simply cannot 
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arrive at final conclusions through a study of the literature as it stands today 

but can only conclude that macrops sinensis and macrops macrops intergrade 

in western Yunnan and parts of Szechwan and Hsikang. In order to make the 

matter as clear as possible and still remain on firm ground, I have given three 

sets of synonymy which not only summarize the literature but give the localities 
from which macrops has been recorded in China. 

It is only fair to remark, however, that the actual sexual difference in 

ventral counts referred to just above is not as great as indicated by Schmidt’s 

figures. This fact is proved by four Yunnanfu males in the Museum of Com- 
parative Zodlogy with 145, 147, 148 and 152 ventrals. 

31. Pseudoxenodon macrops macrops (Blyth) 

Tropidonotus macrops Blyth, 1854, Journ. Asiat. Soc. Bengal, XXIII, p. 296 (type locality, Darjeeling, Bengal). 

Tropidonotus angusticeps Blyth, 1854, Journ. Asiat. Soc. Bengal, XXIII, p. 295 (type localities given as Assam 

and Arakan, but later restricted to Arakan by Sclater because of inclusion of two species). 

Xenodon macrophthalmus Guenther, 1858, Cat. Colubr. Snakes Brit. Mus., p. 58 (part: all but Chekiang). 

Tropidonotus macrophthalmus Guenther, 1864, Rept. Brit. India, p. 262, Pl. xxu. 

Tropidonotus Sikkimensis Anderson, 1871, Journ. Asiat. Soc. Bengal, XL, pt. 2, p. 17 (type locality, Darjeeling, 

Bengal). 

Pseudoxenodon macrops Boulenger, 1890, Fauna Brit. India, p. 340.—Stejneger, 1925, Proc. U. S. Nat. Mus., 

LXVI, Art. 25, p. 74 (fifty miles west of Tatsienlu, Hsikang). 

Description:—The typical form of macrops has a decidedly higher ventral 
count than sinensis. There are 8 upper labials, the 4th and 5th entering the 
orbit, in macrops macrops, while in sinensis, they are reduced to 7, with the 

3rd and 4th touching the eye. 

Among fifty-seven specimens from the Darjeeling region, the largest 

individual, a male, measured 1283 mm. in total length (Wall, 1909, p. 341). 
In this same reference, Wall describes the variation in color exhibited by his 
large series from this region. 

The original description, apparently based on three specimens, follows: 

Eye very large; the vertical shield broad, and posterior frontals twice as large as the an- 

terior. Prevailing hue of the upper-parts a dull vinaceous, many of the scales margined with 

black, and some with yellow: a series of yellow spots (about 50 in number) continued along 

the spine to the extremity of the tail, with a row of black spots on either side. Head and 

neck plumbeous, diverging on the nape where the first of the series of yellow spots is placed; 
a slight whitish V-like mark on occiput. Lower parts yellowish-white, with specks and pow- 

dering of dusky; more prevalent towards and upon the tail. Seventeen ranges of scales: 

scute 164-6; scutellze 130-46 pairs. Length of largest specimen 31 in., of which tail 61% in. 
Two specimens closely resemble, but a third presents some differences of colour. The row of 

yellow spots is wanting along the spine, also the dark band on the nape, and the pale V-like 

occipital mark: the under-parts also are more uniformly whitish. Scute 168; scutelle 124 

pairs only. 

Blyth’s counts for ‘‘scutellz’’ must refer to the total number of halves 

of subcaudals, i.e., twice the number of subcaudals as normally counted. 
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Distribution:—P. macrops macrops is distributed from Nepal eastward 

through Assam. From Assam it ranges southward to the Southern Shan States 

and Tenasserim. It has also been found at Ngoi-Tio, northern Tongking. 
Although, as discussed elsewhere, its distribution in Yunnan and that part of 
western China lying north of Yunnan is not clearly understood, this subspecies 

is known to occur in eastern Hsikang and may be expected in southern Yunnan 

as well. 

Habits and Habitat:—Annandale (1912, pp. 49 and 53) states that this 

snake is of common occurrence in the Darjeeling district up to 5000 feet. 

Wall (1909, pp. 337 and 341) confirms this statement but indicates that 

macrops is not rare up to approximately 6000 feet in this same region. 

Wall (1909, p. 341) records finding a frog in the stomach of a specimen from 

the Darjeeling district and I have found the same in another Darjeeling ex- 

ample. 
Venning (1911, p. 772) reports a gravid female taken in the Chin Hills 

May 20. It held 6 eggs in which the embryos were undeveloped, the largest 
egg measuring 12.6 x 38.1 mm. 

The behavior of a captive specimen is described by Wall (1909, 1.c.) as 

follows: 

One brought to me by Dr. Seal had been encountered in his garden, and when disturbed 

struck fiercely at him with erect, and flattened neck. The degree to which this snake flattens 

its neck is very marked, being more pronounced, I think, than in any of the Tropidonoti with 

which I am acquainted. 

32. Pseudoxenodon macrops sinensis Boulenger 

Figure 35 

Pseudoxenodon sinensis Boulenger, 1904, Ann. Mag. Nat. Hist., (7) XIII, p. 134 (type locality, Yunnanfu) 

(? part).—Barbour, 1912, Mem. Mus. Comp. Zool., XL, p. 131 (part: Yunnanfu).—Schmidt, 1927, Bull. 
Amer. Mus. Nat. Hist., LIV, p. 520 (twenty-two specimens recorded from near Yunnanfu but one of these, 

No. 17401, was actually collected ‘‘six days north” of that city).—Pope, 1929, Bull. Amer. Mus. Nat. 
Hist., LVIII, p. 413, fig. 8 (Hsinkai, Yunnan). 

Description:—Upper labials 7, scarcely ever 8, normally 3rd and 4th to 

eye; preoculars single; postoculars 3; anterior temporals 2; posterior tem- 
porals 2 or 3, rarely 1; scales keeled, oblique, in 19 rows at midbody, 15 before 
the vent; ventrals in eight males 138-146, in fourteen females 149-162; sub- 

caudals in seven males 60-68, in fourteen females 57-66. Color extremely 
variable but usually much like that of juvenile karlschmidti karlschmidti; 

occasional melanistic specimens so dark that only the light middorsal spots 
remain obvious and even these may almost disappear. (Description based on 
twenty-one specimens from near Yunnanfu, the type locality, and one from 

“six days north”’ of this city.) 
Eight upper labials do not occur a single time among nine additional 
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specimens from Yunnanfu examined by me, five in the Museum of Comparative 
Zoology, and four in the British Museum. In spite of the numerous puzzling 
specimens found in Szechwan and western Yunnan, as discussed elsewhere, the 
counts just given prove beyond any doubt the existence of a pure culture of 
sinensis in eastern Yunnan. 

a ab c 

Fic. 35. Pseudoxenodon macrops sinensis. x 2. a. Dorsal view of head. b. Ventral view of head. 

c, Lateral view of head. A.M.N.H. No. 12791 from near Yunnanfu, 

Table XV gives the maxillary counts of two specimens in the American 
Museum. 

TABLE XV. MAXILLARY COUNTS OF PSEUDOXENODON MACROPS SINENSIS FROM 
YUNNAN 

Locality Right Side Left Side Interval Amer. Mus. No. 

Distribution:—Yunnanfu may be taken as the center of the range of 
sinensis. Material from Tungchwan is also quite typical. Its range un- 

doubtedly extends northward into Szechwan and westward in Yunnan but, as 

yet, cannot be defined with accuracy. It is a safe guess that simensis occurs 
chiefly on the Yunnan plateau. 

Habits and Habitat:—The presence of P. macrops sinensis on the Yunnan 
plateau is indication of its preference for altitudes approximating 6000 feet. 

The stomach of one Yunnanfu specimen in the American Museum contains 

the remains of a tree toad (Hyla), that of another, from the same locality, the 
legs of a brevicipitid toad. 
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Mell (1929, pp. 252, 256 and 257) includes sinensis among the snakes 

that, when annoyed, bring bright colors into sudden view by rearing and 

flattening horizontally the anterior part of the body. 

Material examined:—I have seen, in addition to others, the 2 Yunnanfu 

specimens upon which Boulenger, in part, based his original description. 

U.S. National Museum No. 79720 from Yaochi, near Muping, Szechwan, 

8600 feet, is a male with 133 ventrals, 58 subcaudals, and 7 upper labials, the 

3rd and 4th entering the orbit. 

Remarks:—Stejneger (1925, p. 76) has wisely restricted the type locality 

of sinensis to Yunnanfu. 
There is little doubt that both of Boulenger’s original specimens are 

female, instead of one being a male and the other a female, as recorded by him. 

33. Pseudoxenodon striaticaudatus Pope 

Figure 36 

Pseudoxenodon striaticaudatus Pope, 1928, Amer. Mus. Novitates, No. 320, p. 4 (type locality, Chungan Hsien, 

Fukien); 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 405, figs. 3 and 4 (amplified description). 

Pseudoxenodon dorsalis striaticaudatus Mell, 1931, Lingnan Sci. Journ., VIII, p. 205. 

Description:—Upper labials 8, occasionally 7; preoculars I, rarely 2; 

postoculars 3, very rarely 4; anterior temporals 2, very rarely 1; posterior 
temporals 2, very rarely 1; scales keeled, oblique, in 19 or 17 rows on the neck, 

17 near midbody, and 15 before the vent; ventrals in nine males 140-144, in 
eleven females 146-153; subcaudals in eight males 59-64, in ten females 52-62. 

(Description based on the twenty paratypes.) 
The four largest among the nine known males measure 676+172, 625+ 

148, 620+ 162, and 575 +151 mm., while the measurements of the four largest of 

the twelve known females are 635+141 (type), 614+138, 571+142 and 550+ 
131 mm. In this species, the males apparently attain the greater size, a fact 

worthy of special note. (Pope, 1929, pp. 362 and 406.) 

Table XVI gives the maxillary counts of the type and two paratypes. 

TABLE XVI. MAXILLARY COUNTS OF PSEUDOXENODON STRIATICAUDATUS 

Locality Right Side Left Side — Interval Amer. Mus. No. 

Chungan Hsien 

Chungan Hsien 

Chungan Hsien 

In the adult male, the keels of the scales in the cloacal region may or may 
not have knobs. The knobs at best are very poorly developed. 
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The original description of the type, a female, follows: 

Rostral much broader than deep, just visible from above; internasals slightly shorter 

than prefrontals; frontal longer than broad, as long as its distance from the rostral, shorter 

than the parietals which are twice as broad in front as behind. Loreal deeper than long; 

preoculars 1-1; postoculars 3-3; both anterior and posterior temporals 2-2. Upper labials 8-8, 

fourth and fifth entering eye; lower labials 9-10, four in contact with anterior chin-shields on 

one side, 5 on the other. Nineteen rows of scales on neck, 17 from neck to midbody, 15 from 

middle of body to anus; at midbody all but 3 rows on either side feebly keeled. Ventrals 148; 

anal divided; subcaudals 55. Total length 776 mm., tail 0.18 of total. 

c d 

Fic. 36. Pseudoxenodon striaticaudatus. Type x 2 and paratype x 4. a. Dorsal view of head of type. 
. Ventral view of head of type. c. Lateral view of head of type. d. Dorsal view of head of juvenile paratype. ‘oO 

The dorsum is an obscure, intricate mixture of black and gray, blending on the neck to 
give a uniformly dark appearance but arranged along the midregion to form indistinct, black- 

bordered, diamond-shaped spots reaching to the second scale row on either side. Most of the 

scales not entering this pattern are gray, many others are gray but bordered with black, while 
a few are entirely black. From a point a tail’s length anterior to the anus a black-bordered, 

middorsal, light gray stripe extends to tip of tail. This is the most conspicuous marking on 
the dorsum. The light ventrum is profusely spotted with black. The spots run together 

laterally to form a black band and centrally are most numerous along the anterior edge of 

each plate. The spots are varied in size and shape and hazy in outline. They are present 

only on the tips of the first few ventrals. There is a dark line from behind the eye to the 

angle of the mouth while all but the last 2 upper labials are black-bordered posteriorly. The 

ventral surface of the head is milky white. 

The color pattern is vivid in the juveniles but essentially the same as in 

the adult, the difference being in the much greater intensity of the black parts 
of the pattern in the young. In the adult there is a strong tendency for the 

darker blotches to blend with the gray ground color, each scale losing much of 

its black. The contrast is greatest on the neck where the young are vividly 

barred, the adult almost uniformly gray. There is a faint, reddish interocular 
bar in the smallest examples. Only the upper labial sutures below and anterior 
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to the eye are black, there being less black on the lip in this species than in 

karlschmidti. (Pope, 1929, p. 407.) 
The hemipenis is forked opposite the fourteenth to fifteenth subcaudal 

plates but extends to the nineteenth. Proximally, it is spinous, the spines being 
small, uniform in size, and not very stiff. These small spines persist about to 

the point of forking, beyond which they are soon supplanted by much larger, 

curved spines, set in a compact mass along both sides of the sulcus, and 
gradually decreasing in size distally until they, in turn, are supplanted by an 

area of calyces with deeply scalloped, thick, spine-like edges. These calyces, 

in contrast to the spines just preceding them, extend across the entire width of 
the organ and become minute at its extreme tip. The sulcus, whose lips are 

spinous basally, bifurcates some distance proximal to the point of forking. It 

ends near the tip of the organ at the base of a calyculate, longitudinal ridge. 

The groups of large spines distal to the point of forking give each undissected 

branch of the organ a slightly bulbous appearance, and these enlarged ends do 
not lie exactly opposite, one being very slightly in advance of the other. (De- 

scription based on a specimen from the type locality.) 

Distribution:—P. striaticaudatus is known only from the type locality, in 

northwestern Fukien. 

Habits and Habitat:—This species was found in the high, forested moun- 

tains about Kuatun and Sanchiang where it was not rare. 

Material examined:—The only known specimens, 2I in number, were 

collected by me in Chungan Hsien. 

Remarks:—The present species is obviously very closely allied to stejnegert 

Barbour, 1908, p. 317, described from Mt. Arizan, central Formosa. In fact, 

when the ventral and subcaudal counts of the two forms are compared regard- 

less of sex, the overlapping is so great that some would unite them, but, when 

sex is taken into consideration, the difference in ventral counts is marked, as 

shown by Table XVII. 

TABLE XVII. COMPARISON OF VENTRAL AND SUBCAUDAL COUNTS OF 
PSEUDOXENODON STRIATICAUDATUS AND P. STEJNEGERI 

Ventrals Subcaudals 
Species 

fot g fot g 

striaticaudatus.......... 140-144 146-153 59-64 52-62 

SLCIMERCT Ov iacc-tieva seta eles 

The stejnegert counts are based on the type specimen in addition to the 
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material recorded by Steindachner (1913, pp. 329-330) and Maki (1931, pp. 

52-53). 
Although Maki has given the most recent account of stejnegeri, the data 

in his description, key and tables, respectively, do not agree and, moreover, 

it is impossible to tell which specimens the numbers in his first table represent. 
It is due to these inconsistencies that the comparison of the forms under dis- 

cussion cannot be carried further. 

I believe that only one valid form of Pseudoxenodon has been proved to 

exist on Formosa, sauteri Steindachner, 1913, p. 329, being unworthy of recog- 

nition. This conclusion was arrived at only after examination of Steindachner’s 

original material in the Naturhistorisches Museum, Vienna, and the type of 

stejnegeri in the Museum of Comparative Zodlogy. 

Mell’s (1931, p. 205) treatment of the present form as a subspecies of 

dorsalis is discussed under dorsalis. 

Genus Helicops Wagler 

Helicops Wagler, 1828, Descr. Icon. Amphib., pt. 1, text to Pl. vir (Col.) (type, Coluber carinicaudus). 

Atretium Cope, 1861, Proc. Acad. Nat. Sci. Phila., XIII, p. 299 (type, A. schistosum). 

As now understood, this genus has a wide distribution with one species 

in Yunnan, one in India and Ceylon, another in Africa, and several in the 

New World ranging from Mexico southward through Central America into 

South America. In schistosus (Indian) and bicolor (African), the penial 

spines arise from within calyces but such is not the case in either angulatus, 

leopardinus, modestus, polylepis or trivittatus, all of the New World. This 

would indicate that the New World species are possibly not congeneric with 

those from the Old World, were it not for the fact that also in ywnnanensis the 

spines apparently do not arise from within the calyces. As explained below, 

the cotype of yunnanensis examined by me has been so long preserved that the 

spines have lost their stiffness and it is even conceivable that other details of 
structure cannot be clearly made out now, and because of this it will be well to 

await examination of fresh material before drawing final conclusions. It would 

likewise be well to collate hemipenes of additional New World forms of Helicops. 
In case the African and Asiatic species in question warrant generic separation, 

the name Atretium Cope is applicable to them. 

Oxsvious RECOGNITION CHARACTERS FOR THE CHINESE SPECIES 

Color uniform dark olive-brown above, yellow below. 

34. Helicops yunnanensis (Anderson) 

Figure 37 

Atretium schistosum var. yunnanensis Anderson, 1879, Zool. Res. W. Yunnan, p. 822 (type localities, Muangla 

in the Chanta valley, and Husa, Yunnan, 2000 and 4500 feet). 
Helicops schistosus Sclater, 1891, List Snakes Ind. Mus., p. 44 (part: Yunnan), 
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Helicops schistosus var. andersonii Wall, 1909, Rec. Ind. Mus., III, p. 146 (based on cotypes of Anderson's 

yunnanensis). 

Helicops schistosus yunnanensis Annandale, 1911, Rec. Ind. Mus., VI, p. 218 (Lungchwan, Yunnan, 3100 feet). 

Description:—The original description, based on the three cotypes, follows: 

The head is of moderate size; snout rather pointed. Body of moderate thickness. The 

anterior frontals are triangular and form a very short suture with the rostral, but in two cases 

out of three before me, they are excluded from the rostral by a small azygos shield which is 

also wedged between them. The posterior frontals are broader than long, and about the 

same breadth as the anterior frontals. In one out of two, they are united with a notch behind, 

corresponding to their line of union. In the two, they are divided into three and four pieces. 
The vertical is long and constricted in the middle, the posterior half tongue-shaped. Occi- 

pitals longer than the vertical, rounded behind, sometimes with a portion separated from 

their hinder extremities. Loreal sub-quadrangular, higher than broad. One preocular reach- 

ing to the upper surface of the head. Three postoculars, the lowest in contact with three 

labials. Temporals 2 + 3; two elongate shields in contact with three postoculars. Nine 

upper labials, the fourth and fifth orbital. Twenty-three maxillary teeth, increasing in length 
posteriorly. 

MEASUREMENTS OF THREE SPECIMENS 

No. 1. Length 30.70 inches; head 0.84; tail 7 ? inches. 
sk S34. cON une = CMe Gag 

cys". pn Tie ah as SomEOVO2) a OnS Oi mma 

(1) Ventrals 153; sub-caudals 62 

(2) ae ERE * 80 
pe Me Caibas 5 85 
All have nineteen rows of keeled scales. 

Colour uniform dark olive-brown above; yellow beneath. 

Fic. 37. Helicops yunnanensis. Cotype. x2. Ind. Mus. No, 4196. a. Dorsal view of head. b. Lateral 
view of head. 
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The cotype with 62 subcaudals has an imperfect tail, while the one (No. 
4196) with 144 ventrals and 80 subcaudals isa male. Its scale formula is 19-17, 

the reduction taking place just posterior to midbody, and its maxillary count 

24-24. Wall (1909, p. 146) has examined the cotypes and remarks that ‘‘all 

three specimens agree in having both the Ist and 2nd supralabials touching the 

nasals, whereas in the typical H. schistosus the 1st only does so.’’ Annandale’s 

(1911, p. 218) Lungchwan (‘‘Mong Wan’’) example also has the internasal 
divided into three scales, thus agreeing with two of the cotypes. I fail to see 

why the present form should be retained as a subspecies of schistosus from which 
it differs so radically. Moreover, Wall (1912, p. 1015, and 1923, p. 608) main- 

tains that true schistosus is confined to Peninsular India and Ceylon and there- 
fore its range is not even contiguous to that of the present species. 

It is interesting to note that the cotype of yunnanensis at hand has per- 

fectly smooth lower labials and chin-shields and no sign of enlarged keels in the 

cloacal region, while a Ceylon schistosus of about equal size has distinct tuber- 
cles on the chin-shields and lower labials and enlarged keels in the cloacal region. 
Both specimens are obviously mature males. The difference described here 
may possibly be a seasonal one. 

The hemipenis of the cotype of yunnanensis, No. 4196, extends to the 

fourteenth subcaudal plate and is forked opposite the tenth. It is beset with 

numerous, slender processes suggestive of thick hairs which become smaller 

but more numerous distally. The sulcus does not divide proximal to the point 
of forking but immediately at it. 

It seems certain that the slender processes described above are only spines 
which have lost their stiffness, for surely, if this supposition is erroneous, the 

hemipenis of ywnnanensis is a most extraordinary one. This organ, in a Ceylon 
schistosus, is spinous, but each spine arises from within a shallow calyx, a con- 

dition not evident in No. 4196. Making all due allowances for abnormality, 

or the result of long preservation, I believe that No. 4196 has a hemipenis 

differing in certain important details from that of the schistosus at hand. 
Wall (1912, p. 1013) has given only a very brief description of the copulatory 
organ of schistosus. 

Distribution:—H. yunnanensis is known only from Muangla, Husa, and 
Lungchwan, of extreme western Yunnan. 

Habits and Habitat:—This rare snake has been taken at altitudes of 2000 
to 4500 feet. 

Material examined:—I have seen one of the cotypes (No. 4196) preserved 
in the Indian Museum. 

Genus Macropisthodon Boulenger 

The four valid species of this small, compact genus are found in southern 
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Asia and the Malay Archipelago. The habit of flattening the body and even 

rearing like a cobra is characteristic of the genus. 

Oxsvious RECOGNITION CHARACTERS FOR THE CHINESE SPECIES 

Brown above with large, dark blotches; belly of young black; head broad, distinct from 

neck, its plates rugose; scales, including those on posterior part of head, and temporals, heav- 

ily keeled. 

35. Macropisthodon rudis Boulenger 

Plate VII, A, B, C and D 

Macropisthodon rudis Boulenger, 1906, Ann. Mag. Nat. Hist., (7) XVII, p. 568 (type locality, Tungchwan, 

Yunnan).—Steindachner, 1913, Denkschr. Akad. Wiss. Wien (math.-natur.), XC, p. 324, figs. 2-4, Pl. 

(Formosa). 
Pseudagkistrodon carinatus Van Denburgh, 1909, Proc. Cal. Acad. Sci., (4) III, p. 51 (type locality, Formosa). 

Natrix namiei Oshima, 1910, Annot. Zool. Jap., VII, p. 189. 

Macropisthodon rudis melanogaster Vogt, 1922, Archiv. Naturg., LXXXVIII, Abt. A, Heft 10, p. 138 (see 

under remarks below for type locality). 

Macropisthodon rudis carinatus Maki, 1931, Monogr. Snakes Japan, p. 55, Pl. xvi (Formosa). 

Description:—Upper labials 7, rarely 8; suboculars 3, rarely 2; preoculars 

3; postoculars 3 or 4, occasionally 2; anterior temporals 3, occasionally 2; 

scales keeled, with the complete formula 23-21-19, the first reduction taking 

place posterior to midbody; anal divided, rarely entire; ventrals in six males 

133-142, in ten females 145-152; subcaudals in six males 54-58, in ten females 

45-50. (Description based on sixteen examples from Chungan Hsien.) 
In the young, the belly is black, a fact that led Vogt to describe a juvenile 

example from the region of Tali as M. rudis melanogaster. 

The largest females among ten from Chungan Hsien measured from snout 

to vent 805, 775 and 770 mm., the largest males among six from the same 

locality 590, 560 and 543 mm. (Pope, 1929, p. 449). 

Steindachner (1913, p. 325) has given excellent figures of the skull of M. 

rudis. 
The original description of the type, a male, follows: 

Maxillary teeth 12 + 2. Rostral once and a half as long as deep, scarcely visible from 

above; upper head-shields rugose; internasals much broader than long, nearly as long as the 

prefrontals; frontal once and one fourth as long as broad, slightly longer than its distance 

from the end of the snout, as long as the parietals; loreal small, deeper than long; three pre- 
oculars, four postoculars, and three suboculars separating the eye from the labials; temporals 

scale-like, strongly keeled; seven upper labials; five lower labials in contact with the anterior 
chin-shields, which are shorter than the posterior. Scales very strongly keeled, in 25 rows. 

Ventrals 139; anal divided; subcaudals 50. Anterior part of back with large square, trans- 
versely elliptic or biscuit-shaped blackish-brown blotches separated by narrow brownish- 
white interspaces; further back the ground-colour passes gradually to olive-brown, with a 
median series of round and a lateral series of longitudinally elliptic blackish spots; head 
blackish-brown above, cream-white on the upper lip and below; belly greyish olive speckled 
with black anteriorly, blackish speckled with white posteriorly. Total length 590 mm.; 

tail 160. 
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The hemipenis extends about to the eighteenth subcaudal plate and is 

shallowly forked at the tip. Save near the base, it is beset with many more or 

less continuous, smooth longitudinal ridges, alternating with numerous spines 

which arise from between the ridges. Basally, there are several large, recurved 

spines, each forming the proximal termination of a short, fleshy ridge. The 

lips of the sulcus are most prominent proximally. (Description based on a 

specimen from Chungan Hsien.) 

Distribution:—This striking snake is known only from Formosa and the 

following localities in China: 

Fukien: Chungan Hsien (including Kuatun); northeastern Fukien. 

Yunnan: Yunnanfu; Tungchwan; Tsangshan; between Yungning, Yungpeh and Li- 

kiang. 

Gene : ascent from Yenyuan to Santashan. 

Habits and Habitat:—I found this snake in Fukien only in the high forests 

about Kuatun, and records in the literature generally substantiate this evi- 

dence that it is a mountain forest inhabitant. Maki (1931, p. 56), however, 

states that on Formosa it occurs “in grassy places on high mountains.”’ 
I have proof that two Kuatun examples fed on toads, while the stomach 

of a third held numerous large beetles which may be taken as evidence of its 
having swallowed a toad also. The long posterior maxillary teeth of this 

snake undoubtedly enable it to seize and devour such tough prey. M. plumbi- 

color of Peninsular India also feeds on toads but takes frogs and even snakes as 
well (Wall, 1906, p. 4). 

Four Chungan Hsien females held, respectively, 18, 22, 23 and 25 advanced 

eggs (Pope, 1929, p. 449) with scarcely developed embryos, so this species is 

certainly egg-laying. Two of these gravid specimens were collected between 

June 12 and July 20. M. plumbicolor is also oviparous (Wall, 1906, l.c.). 

A large example, when annoyed, threw itself into regular coils, flattening 

its head, neck, and body until the conspicuous spots stood out boldly and the 

head, which was drawn back in a most threatening attitude, became arrowhead- 

shaped. It would make only half-hearted strokes, apparently being satisfied to 

pose thus. Repeated teasing and handling failed to make it actually bite 

(Pope, 1929, l.c.) 

Material examined:—I have seen the following specimens: 16 from 
Chungan Hsien, in the American Museum; the type and a Fukien specimen, in 

the British Museum; the type of melanogaster, in the Berlin Museum; I 

example from Yunnanfu, in the Museum of Comparative Zodlogy; and 2 

specimens from Kuatun, in the U. S. National Museum. 

Remarks:—Dr. Mell has informed me that the juvenile upon which Vogt 

based his new form, melanogaster, was collected at 2300 meters in the Tsang- 
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shan not far from Tali and also that Mell’s 1922, p. 117, record of this new 

form from Lungtou, Kwangtung, is erroneous. Confirmation of this last point 

is found in Mell’s recent list (1931, p. 205). 
Additional records of this species are much needed. 

Genus Opisthotropis Guenther 

Opisthotropis Guenther, 1872, Ann. Mag. Nat. Hist., (4) IX, p. 16 (type, O. aira), 
Calamohydrus Boulenger, 1888, Ann. Mag. Nat. Hist., (6) II, p. 43 (type, C. andersonit). 

Trimerodytes Cope, 1895, Proc. Acad. Nat. Sci. Phila., XLVI, p. 426 (type, T. balteatus). 
Tapinophis Boulenger, 1899, Proc. Zool. Soc. London, p. 164 (type, T. latouchit). 

Liparophis Peracca, 1904, Rev. Suisse Zool., XII, p. 663 (type, L. hedott). 

Cantonophis Werner, 1909, Jahresh. Ver. Naturk. Wiirttembg., LXV, p. 57 (type, C. praefrontals), 

Paratapinophis Angel, 1929, Bull. Mus. Hist. Nat., Paris, (2) I, p. 76 (type, P. praemaxillaris). 

In addition to the species treated in this work, Opisthotropis includes atra 

Guenther, of doubtful origin; spenceri Smith, of northern Siam; praemasxillaris 

(Angel) and jacobi Angel, of Tongking; rugosa (Lidth), of Sumatra; and typica 

(Mocquard), of Borneo. 
I have examined the type material of Angel’s Paratapinophis praemaxillaris 

and determined that his alleged external projection of the premaxillary is an 

egg-tooth, the cotypes being juveniles with fresh umbilical scars. His species, 

however, is quite distinct in possessing unusual characters for the genus, 

namely, well-developed posterior chin-shields, smooth scales and large size. 

Boulenger (1893, p. 283) described the maxillary teeth of Opisthotropis 

(composed then of four species, namely atra, andersonii, rugosa and typica) 

as ‘“‘small, equal, 20-25." The new species discovered since 1893 show that 

the teeth are best described as subequal rather than simply equal, while Table 

XVIII proves that the maximum count must be raised to 42. 
I can personally vouch for the accuracy of all the counts given in the 

table except those of spenceri and praemaxillaris. This genus serves as another 

illustration of the great confusion that exists over maxillary counts. Of the 

eight species listed in the table, the number of maxillary teeth has been wrongly 

recorded for no less than four, and this by several workers, myself among them. 

These errors are discussed in detail under the various species involved. 

Opvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Nostrils directed upward, latero-superior; prefrontal single; scales in 17 or 19 rows at 

midbody, at least weakly keeled posteriorly. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Upper labials thirteen to sixteen, irregular, many divided horizon- 
tally euscalesitiero TOWS (uUTOUCNOUIG ofe).) ote fetetereleiaiefalelayrtaisisiatelele/slelelalat= kuatunensts, p. 169 

II. Upper labials not more than eleven, regular, normally not divided 
horizontally; scales in not more than 17 rows posteriorly 
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A. Scales in 19 rows anteriorly and at midbody, reduced to 17 

posteriorly; body completely encircled by alternate dark and 

light bands, the former compound dorsally................. balteata, p. 167 

B. Scales nowhere in more than 17 rows; body not banded 

Ty hemonelevett upperlabials yeni. cia don stale tels ate! cree ai lateralis, p. 171 

2. Seven to nine upper labials 
a. Seven upper labials, first directed backward to 

form a broad contact with the posterior half of the 

MASaly Seventy Very lONGy. ve is avalelciaiets ereleleleyaisicbera ovaks « maxwelli, p. 176 

b. Eight or nine, rarely seven, upper labials, first verti- 
cal, not directed backward, in contact only with 

anterior part of nasal, last rarely very long 

(1) Nasal divided below nostril; two or three, 

rarely one, preoculars (including subpreocu- 

lar) excluding loreal from eye.............. andersonit, p. 166 

(2) Nasal never completely divided below nostril; 

preoculars usually absent, occasionally one, 
very rarely two present; loreal generally 

proadlysvettterinoxeyeunee ny eecrrseeeee latouchit, p. 173 

TABLE XVIII. MAXILLARY COUNTS OF SPECIES OF OPISTHOTROPIS 

Maxillary Ene Source Species 

kuatunensis 39-42 paratype American Museum No. 34434 

kuatunensts 38-39 paratype American Museum No. 33708 

kuatunensis 36-36 type 

lateralis 27 type 

lateralis about 27 type or paratype of Tapinophis shint 

spencert 25 type 

latouchit 25-25 American Museum No. 33711 from Chungan Hsien 

latouchit 24-25 American Museum No. 33295 from Yenping 

latouchii 23-24 American Museum No. 33299 from Yenping 

praemaxillarts 20-25 cotypes of Paratapinophis praemaxillaris 

maxwellt 22 OF 23 type 

22 type 

American Museum No. 27751 from Nodoa 

American Museum No. 27752 from Nodoa 
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It is possible that the loreal may reach the eye occasionally in andersonii, 

data on this point being unavailable to me, and, as stated below, Jatouchit may 

very rarely (I count out of 134) have ten upper labials. I have considered it 
best to construct the key as given above, in spite of these minor possible 

sources of error. 

36. Opisthotropis andersonii (Boulenger) 

Figure 38 

Calamohydrus Andersonii Boulenger, 1888, Ann. Mag. Nat. Hist., (6) II, p. 44 (type locality, Hongkong). 
Opisthotropis Andersonii Boulenger, 1891, Ann. Mag. Nat. Hist., (6) VII, p. 343; 1893, Cat. Snakes Brit. Mus., 

I, p. 284, Pl. xvi1.—Wall, 1903, Proc. Zool. Soc. London, p. 87 (Hongkong). 

Description:—Wall (1903, p. 87) has described five specimens collected by 
him on Hongkong as follows: 

Labials are inconsistent in arrangement. There are nine in one specimen on one side, 

eight in all the rest. The fourth and fifth touch the eye in one specimen on one side, the fifth 

only touches the eye in two cases on both sides, and in one case on one side, no labials touch 

the eye in two specimens on one side. Preoculars (including the suboculars of Boulenger) 

are two in two specimens on both sides, two in two specimens on one side, one in one specimen 

on one side, and three in one specimen on one side. The anterior chin-shields are in contact 

with five lower labials in two specimens on both sides, and in one specimen on one side, with 

four in one specimen on both sides, and in one specimen on one side. Ventrals and subcaudals 

167 + 60, 149 + 53, 164+ 59, 165 +59. Colour uniform dull olive-bluish above, lower 

half of ultimate row and belly yellow. Lower labials and throat-scales with dull bluish mot- 

tling. Sparse mottling beneath tail. 

The type has 22 maxillary teeth very slightly increasing in size posteriorly. 

Fic. 38. Opisthotropis andersonii. Type. x 4. a. Dorsal view of head. b. Lateral view of head. 

c. Ventral view of head. (After Boulenger.) 

The original description of the type, a male, follows: 

Prefrontal more than twice as broad as long, in contact with the posterior border of the 
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nasals and wedged in between the tear-shaped internasals, which form a suture anteriorly; 
frontal pentagonal, a little longer than broad, and a little shorter than the suture between the 

parietals; eye surrounded by a small supraocular, which is more than twice as long as broad, 

a preocular, two suboculars, and a postocular; loreal elongate, more than twice as long as 

deep, in contact with the third and fourth labials; temporals 1 + 2; eight upper labials, fifth 

below the eye; nine lower labials, five anterior in contact with the chin-shields, first in contact 

with its fellow behind the mental; two pairs of chin-shields, anterior large, posterior small 

and separated by three scales. Scales in seventeen rows, without apical grooves; the keel very 

feeble, absent on the hinder third of the scale. Ventrals 161; subcaudals 58. Blackish above, 

each scale edged with whitish; lower parts whitish; chin and lower labials brown. Total length 
240 millim.; tail 45. 

The hemipenis is beset with spines proximally and papilla-like processes 
distally, the two areas thus characterized merging into each other. There isa 

large basal spine or hook. (Description based on the type, which is probably 

immature.) 

Distribution:—O. andersonii is known only from Hongkong. 

Habits and Habitat:—The five specimens described by Wall (1903, p. 87) 

“‘were all captured in a swamp near the Sanatorium on the Peak, whilst being 

drained during the campaign against malarial mosquitoes. One was dug up at 

a depth of about 2 feet below the surface.’””’ Mr. Herklots has kindly informed 

me that this Sanatorium stood at an altitude just under 1000 feet. 

It would be gratifying to have additional information on the habitat 

preference of this snake. 

Material examined:—I have seen only the type in the British Museum. 

37. Opisthotropis balteata (Cope) 

Plate VII, E, F, G and H 

Trimerodytes balteatus Cope, 1895, Proc. Acad. Nat. Sci. Phila., XLVI, p. 426, Pl. x (type locality, Hainan).— 

Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 438 (Nodoa, Hainan). 
Tropidonotus balteatus Boulenger, 1896, Cat. Snakes Brit. Mus., III, p. 607. 

Liparophis Bedoti Peracca, 1904, Rev. Suisse Zool., XII, p. 664.(type locality, China).—Steindachner, 1906, 
Sitzber. Akad. Wiss, Wien (math.-natur.), CXV, Abt. I, p. 905, Pl. (Cambodia and Tongking).—Mell, 

1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 118 (Wuyung, Kwangtung). 

Opisthotropis multicinctata Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 82, figs. 5-6 (Lo- 

hsiang, Kwangsi). 

Description:—Upper labials 9, occasionally 10, rarely 8; preoculars 1, 
rarely 2; postoculars 3, rarely 2, 4 or 5; anterior temporals 2, rarely 3; pos- 

terior temporals 2, rarely 3; scales keeled, 21-19-17; ventrals in five males 

200-204, in four females 194-199; subcaudals in five males 88-99, in four 

females 69-85; total length of largest male 945 mm., largest female 1021; 
color of young whitish above. (Description based on type series of mul- 
ticinctata.) 

Fan must have taken his first scale count (21) very far forward because 
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the formula has been invariably determined as 19-17 by others. The formula 

19-17 is undoubtedly the correct one for the species. Two Nodoa specimens 

in the American Museum have 202, 205, 38+, 85 ventrals and subcaudals, 

respectively (Schmidt, 1927, p. 438). 
In spite of the fact that the maxillary count is given by Peracca (1904, p. 

663) as 18 and by Steindachner (1906, p. 907) as 17-18, I am convinced that 
it really is 20-21 or over. The American Museum specimens with the latter 

counts are the two topotypes from Nodoa (Table LXIV). Fan counted 25 teeth. 

The original description of the type, a male, follows: 

Scales in nineteen rows, smooth, except on the tail, where all except the lateral rows are 

feebly keeled, and for a short distance in front of the vent, where about three dorsal rows are 

also weakly keeled. Each internasal longer than wide. Frontal rather wide, with straight 
borders, the anterior a little longer than the lateral. Parietal moderately elongate, angulate 

posteriorly, and embracing only the superior postocular. Loreal higher than long; oculars 

1-2 or 3; temporals 1-2. Superior labials nine. These are differently distributed on opposite 

sides, so that the numbers may be in other specimens, eight or ten. One labial forming most 

of inferior border of orbit, which may be the fourth or fifth; the angle of the succeeding labial 

enters the orbit. On one side two plates represent the single last upper labial on the other. 

Inferior labials nine; pregenials shorter than postgenials, and bounded by six labials. Gastro- 

steges, 202; anal, 1-1; urosteges, 84. Total length, 377 mm.; tail, 8o mm. 

Color black, crossed by white or pale yellow rings. These have a width of half of a scale 

on the middle dorsal region, and widen downward, covering two or three gastrosteges. They 
are frequently broken on the middle line, the halves alternating, both on the back and belly. 

The labials and oculars have yellow centers, and there is a yellow line from near the angle 

of the mouth to near the middle line above. A pair of yellow spots are on each side of the 

common suture of the parietal plates. 

The hemipenis extends to the ninth subcaudal plate and is spinous, the 
proximal spines being the largest. There are three much enlarged basal 

spines or hooks set in a compact, longitudinal row, the distal hook larger than 
the other two. The lips of the sulcus are spinous and are most conspicuous 

proximally. (Description based on a specimen from Hainan.) 

Distribution:—This species is known from Hainan; Wuyung in Kwang- 

tung; Lohsiang in Kwangsi; Tongking; and Cambodia. 

Habits and Habitat:—O. balteata frequents mountain streams where it may 

be found under rocks (Fan, 1931, p. 86). Judging by its presence at Nodoa and 
the fact that, in Yaoshan, it was taken only at Lohsiang, I conclude that 

balteata is an inhabitant of low to moderate altitudes. Field observations alone 

can settle this point. 
I found the Hainan specimens quick and alert but quite harmless, for 

teasing failed to make them strike, bite, or even assume a defensive posture 

(Schmidt, 1927, p. 439). 
Fan (1931, p. 86) states that, when held, balteata “‘will try to throw down 
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its tail and escape like gekkoes,”’ certainly a remarkable procedure for a snake. 

According to him, it gives off an unpleasant, pungent odor when annoyed. 

Material examined:—I have seen the following specimens: 2 from Hainan, 

in the American Museum; 1 from Tongking and 2 from Cambodia, in the 

Naturhistorisches Museum, Vienna; and 1 from Lohsiang in each of the follow- 

ing museums: British Museum, Museum of Comparative Zodlogy, and the 

U. S. National Museum. 

Remarks:—After a scrutiny of Fan’s (1931, p. 85) account of the variations 

of his Lohsiang series, one ceases to wonder why this species has been renamed 

twice and has brought forth so much discussion. (See Werner, 1926, p. 141, 

and 1929, p. 41.) 

38. Opisthotropis kuatunensis Pope 

Figure 39 
Opisthotropis kuatunensis Pope, 1928, Amer. Mus. Novitates, No. 320, p. 5 (type locality, Chungan Hsien, 

Fukien); 1929, Bull. Amer. Mus. Nat. Hist., LVIJI, p. 423, fig. 10 (type re-described and paratypes de- 

scribed), 

Description:—Upper labials 14 to 16, very rarely 13; preoculars 2, rarely 

3; postoculars 3, occasionally 2; anterior temporals 1, rarely 2, rarely separated 

from postoculars by small scales; scales heavily keeled, in 19 rows throughout; 

ventrals in two males 168, in thirteen females 146-154; subcaudals in one male 
62, in eleven females 61-68; total length of males 523 +132 and 513+12I+, of 

three largest females 521+162, 525+153 and 505+160. Black longitudinal 

lines absent or very faint in adults, distinct in young. (Description based on 
the fifteen paratypes.) 

The maximum dimensions of the female paratypes given by me in 1929 

(p. 424) are in part erroneous, including as they do a male (523 mm.) and the 

type (516 mm.). The data given above should supplant those of 1929, l.c. 

c 

Fic. 39. Opssthotropis kuatunensis. Type. x 3. a. Dorsal view of head. b. Ventral view of head. 

c. Lateral view of head. j 
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The scales in kuatunensis are rugose rather than striate as stated in the 
original description. 

It is extremely interesting to note that, in this species, as in O. lateralis, 

the males have a somewhat lower subcaudal and a much higher ventral count. 
The original description of the type specimen, a female, follows: 

Maxillary teeth 25 [36], small, subequal. Head broad, depressed; nostrils near upper 

edge of the nasals which are not in contact. Internasals long, curved outward; prefrontal 

single. Frontal large, a little longer than broad, much shorter than parietals. Supraoculars 

divided on one side, entire on other; loreal longer than deep. Preoculars 2-2; postoculars 

2-3. A total of 6 scales enter orbit on one side, 9 on other. Anterior temporals 1-1. Only 

first six upper labials on one side, first eight on other, extend from head shields to labial border; 

those following are divided horizontally, first into double, then triple, then again double rows. 

Their number, when only those entering margin are counted, may be given as 15-16; lower 

labials are even more irregular. The very finely rugose anterior chin-shields are several times 

the size of narrow posterior ones. Scales in 19 rows, striated and strongly keeled throughout. 

Ventrals 160; anal divided; subcaudals 63. The tail occupies 0.23 of total length which is 

666 mm. 

The uniform olive-brown of the back extends down on either side to the third row of scales 
and is marked only by three very obscure, black, longitudinal lines, each as wide as a scale. 

The belly and first three rows of scales on either side are uniformly light. The ventral surface 
of the tail is clouded except just behind the anus. 

As indicated above, the maxillary count of the type is 36, not 25. Two 

paratypes, Nos. 34434 and 33708, have, respectively, 39-42 and 38-39 maxillary 

teeth. 

In one of the two known males, the chin-shields and adjacent scales are 

distinctly tuberculate, while the scales of the cloacal region have knobs. 

The hemipenis is spinous, very slightly forked at the tip, and extends 

about to the tenth subcaudal plate. The spines are set in longitudinal rows, 

and are more or less connected by fleshy ridges. They are recurved proximally 
and gradually decrease in length toward the tip of the organ. There is a 

moderately enlarged basal spine or hook. The lips of the undivided sulcus are 

conspicuously raised proximally, and spinous. (Description based on one of 

the paratypes.) 

Distribution:—O. kuatunensis is known only from its type locality in 

northwestern Fukien. 

Habits and Habitat:—This semi-aquatic snake inhabits the highest forest 
cascades of the mountains about Kuatun and Sanchiang in Chungan Hsien. 
It is secretive, hiding by day in the beds of the streams and apparently prowling 
by night. It does not bite or strike when handled but gives off a strong, musky 

odor. 
Three of the paratypes contained 5, two 6 and one 3 well-developed 

eggs (Pope, 1929, p. 425) with embryos too small to be revealed by gross ex- 
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amination. Two average eggs measure 40x 10 and 34 x 12 mm., and two of the 

gravid females were collected between June 12 and July 20, 1925. O. kuatun- 

ensis is certainly oviparous. 

Material examined:—I collected the type series of sixteen specimens. 

39. Opisthotropis lateralis Boulenger 

Figure 4o 

Opisthotropis lateralis Boulenger, 1903, Ann. Mag. Nat. Hist., (7) XII, p. 350 (type locality, Manson Mts., 

Tongking, 3000-4000 feet). 

Tapinophis shini Mell, 1930, Sitzber. Ges. Naturf. Freunde Berlin, p. 321 (type locality, Yaoshan, Kwangsi).— 

Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 80, fig. 4 (Lohsiang and Kuchen, 

Kwangsi). 

Description:—Upper labials 10, very rarely 9 or 11, normally 5th, 6th and 

7th entering orbit; preoculars single; 1 subpreocular very rarely confluent with 

preocular; 2 postoculars; normally a single anterior and 2 posterior temporals; 

scales keeled, in 17 rows throughout; ventrals in six males 161-173, in four 

females 159-162; subcaudals in six males 51-54, in four females 49-56. (De- 

scription based on the ten specimens of Tapinophis shini from Lohsiang and 
Kuchen, including the type and paratype which measure 437 and 393 mm. in 

total length, respectively.) 
When examined closely, the keels in Jateralis will be seen to be serrate, the 

scales themselves finely tuberculate. 
The dorsum may be almost uniform, as in the type of Jateralis, or it may 

have fairly distinct but narrow longitudinal lines formed by black margins to 
the scales lying above the bold lateral stripes that separate the dorsal from the 

ventral coloration. 
It is extremely interesting to note that, in this species, as in O. kuatunensts, 

the males have a distinctly higher ventral and a slightly lower subcaudal count. 
The type has 27 maxillary teeth, slightly increasing in size posteriorly. 

Fic. 40. Opisthotropis lateralis. x4. a. Dorsal view of head. b. Ventral view of head. c. Lateral view 

of head. Specimen from Lohsiang, Kwangsi. (From Fan.) 

The original description of the type, a male, follows: 

Snout short, rounded, much depressed, feebly projecting beyond the mouth. Rostral a 
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little broader than deep, well visible from above; nostril in the upper part of an undivided 

nasal; internasals as long as broad; prefrontal semidivided; frontal a little longer than broad, 

twice as broad as the supraocular, as long as its distance from the end of the snout, shorter 

than the parietals; loreal longer than deep; two pree- and two postoculars; temporals 1 + 2; 

ten upper labials, fifth and sixth entering the eye; four or five lower labials in contact with the 

anterior chin-shields; posterior chin-shields nearly as long as the anterior and separated from 

each other by scales. Scales in 17 rows, striated and feebly keeled, with minute granular 

asperities; the keels stronger on the tail. Ventrals 172; anal divided; subcaudals 45 [46]. Olive- 

grey above, yellowish white beneath, the two colours sharply defined by a black line running 

along the third series of scales and extending to the eye. Total length 360 millim.; tail 55. 

The hemipenis extends to the eighth subcaudal plate and is beset with 

spines proximally, papilla-like structures distally, the two areas thus char- 

acterized merging into each other. Proximal to the spinous area, there are two 

enlarged basal spines or hooks, one immediately distal to the other. (Descrip- 

tion based on a specimen from Yaoshan.) 

Distribution:—This species is known only from the Manson Mountains 

of northern Tongking, and Yaoshan in eastern Kwangsi. 

Habits and Habitat:—Judging by the localities whence this species has 

come, it is an inhabitant of high, forested mountains. The discovery of a 
fresh-water shrimp in the stomach of a specimen from Lohsiang indicates that 

it is aquatic like O. andersonii and O. kuatunensis, and should be looked for in 

swift mountain streams. 

Material examined:—I have seen the following material: the type of 
lateralis, in the British Museum; the type of Tapinophis shini, in the Berlin 

Museum; and 4 additional specimens of shini, 1 in each of the following 
museums: Berlin Museum, British Museum, Museum of Comparative Zo- 

ology and the U. S. National Museum. 

Remarks:—An examination of the types of lateralis and shini, and a direct 
comparison in London of the former to a topotype of the latter, has convinced 
me that lateralis and shini are one and the same species. The type of lateralis 

has 27 maxillary teeth, while that of shini probably has about the same number, 
Mell’s description notwithstanding. Unfortunately, I neglected to designate 
in my notes on which of the two specimens in Berlin it was that I determined 

the count as approximately 27. As already indicated, I am fully aware that 

Mell gives it for shini as 18, while Fan (1931, p. 80) put it as 18-20. This merely 

goes to show how difficult and uncertain this character is. The ventral count 

of lateralis (172) comes within the range given by Fan for male shini (161-173), 

but near the upper extreme, while the subcaudal count of Jateralis (45 in the 

original description but recounted as 46 by me) falls only three or four plates 

below Mell’s counts of shini. However, since in this species, males appear to 
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have fewer subcaudals than females, one would expect to find males from 

Yaoshan with fewer than 49 subcaudals or as few as the 46 of lateralis, the type 
of which is a male. 

40. Opisthotropis latouchii (Boulenger) 

Plate VIII, B, C, D, E and F 

Tapinophis latouchii Boulenger, 1899, Proc. Zool. Soc. London, p. 164, Pl. xvii (type locality, Kuatun, Fukien). 

—Mell, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 118 (northern Kwangtung at the Hunan- 

Kiangsi boundary region).—Stejneger, 1925, Proc. U.S. Nat. Mus., LXVI, Art. 25, p. 77 (Kuliang, Fukien). 

—Pope, 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 421 (Chungan Hsien, Yenping and Futsing Hsien, 

all in Fukien). 

Cantonophis praefrontalis Werner, 1909, Jahresh. Ver. Naturk. Wiirttembg., LXV, p. 57 (type locality, Canton); 

1909, Jahrb. Hamburg. Wiss. Anst., XXVI, Beih. 2, p. 218 (Foochow and Fukien). 

Description:—Scales keeled, in 17 rows throughout; ventrals in nine males 

153-163, in eight females 146-157; subcaudals in seven males 55-63, in eight 
females 50-59. (Description based on seventeen examples from Fukien.) 

Species of Opisthotropis are difficult to evaluate and identify mainly be- 

cause of the unusual amount of variation in arrangement and number exhibited 

by certain head plates. A summary of the chief variations (or lack of such) in 
sixty-seven specimens from the Sanchiang-Kuatun mountains (American 

Museum Nos. 34441-47, 34449-469, 34471-486, 33711-730, 33733-34, 33743) 
should serve to illustrate this point, define /atouchii more completely, and fore- 

stall the description of supposed new species based on individual variations. 

It should be noted that since all the characters summarized are bilateral, the 

total number of counts or tabulations is just double the number of individuals 

studied, i.e., one count or tabulation for either side of each specimen. The 

summary follows: 

1. The nasal is never completely divided below the nostril and partly sutured off from 
below in only three tabulations. 

2. There is invariably one anterior temporal on each side. 

3. The upper labials are 9 in eighty counts, 8 in fifty, 7 in three and 10 in but a single 
count. 

4. The first upper labial is always vertical and never in contact with the posterior portion 

of the nasal. The latter plate is in contact with 3 labials in all but three counts, in which it 
touches only 2. 

5. Two upper labials enter the eye in ninety-eight counts, 1 in the remaining thirty-six. 

6. The last upper labial is greatly elongate on both sides (two tabulations) in but one speci- 
men, on one side only in another. 

7. The supraocular is never divided. 

8. The loreal enters the eye in one hundred and fourteen out of one hundred and thirty- 
four tabulations. 

9. There is no sign of a preocular in ninety-nine tabulations; a single minute one is present 
in eight, single small to moderate-sized ones in twenty-three, while 2 were found in but 
four tabulations. In only one of these four could both preoculars be described as moderate- 
sized. 
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to. A single postocular was present in only three tabulations, all the others having the 

normal 2. 

The finely lineate pattern of the young becomes obscure with age and may 

disappear entirely middorsally (Pope, 1929, p. 422). 

The three largest females among a series of eighty-two specimens from 

Fukien measured 419, 406 and 399 mm. from snout to vent, the three largest 

males from the same series 395, 361 and 360 mm. (Pope, 1929, l.c.). A 

juvenile specimen from Chungan Hsien measures 163 mm. from snout to vent, 

while three advanced, pigmented embryos from two sets of Chungan Hsien 

eggs measure 119 mm. from snout to vent. The size at hatching may therefore 
be estimated at 140 mm. 

The maxillary count of Tapinophis latouchii was originally given by Bou- 

lenger (1899, p. 164) as 17 or 18, but these numbers are almost certainly too 

low because, as shown in Table LXIV, this species has 23-25 maxillary teeth. 
The specimen with 25 on both sides is really a topotype, having been collected 

in the Kuatun region. 
In the adult male, the chin-shields and lower labials are more or less 

tuberculate. 

The original description, based on the type, a female, follows: 

Rostral broader than deep, with straight transverse upper border, just visible from above; 

nasals rather large, separated by a pair of narrow internasals; prefrontal twice and a half as 

broad as long; frontal as long as broad, as long as its distance from the end of the snout, 

shorter than the parietals; supraocular narrow; loreal twice as long as deep; two postoculars, 

lower smaller; temporals 1 + 1 or 2; nine upper labials, the first three in contact with the nasal, 

fifth and sixth entering the eye; four lower labials in contact with the anterior chin-shields, 

which are longer than the posterior; the latter separated from each other by one scale. Scales 

in 17 rows, the feeble keel not extending to the extremity of the scale. Ventrals 149; anal 
divided; subcaudals 53. Olive above, with interrupted black longitudinal lines, yellow on 
the sides and below; a black streak along the side of the body, along the adjacent halves of 

the second and third rows of scales; labials edged with blackish; lower parts uniform, except 

the base of the tail, which bears a black median streak. Total length 455 mm.; tail 85. 

The hemipenis is spinous, slightly forked at the tip, and extends to the 

ninth subcaudal plate. There is a moderately enlarged basal spine or hook 
and several slightly enlarged spines near it. Just distal to these, the organ is 

beset with numerous small spines which continue to the tip, near which they 
become papilla-like in form. The lips of the sulcus are raised and bear spines. 
(Description based on a specimen from Chungan Hsien.) 

Distribution:—O. latouchii is known with certainty only from the following 

localities: 

Kwangtung: northern Kwangtung at the Hunan-Kiangsi boundary region. 
Fukien: Chungan Hsien (including Kuatun); Yenping; Kuliang; Baidii: Hsien. 

Kiangsi: Pingsiang. 
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This species is listed from Szechwan (Mell, 1931, p. 205), Hunan and 

Kwangsi (Gee, 1929, p. 80), but on what grounds I am unable to determine. 

Mell has informed me in person that his Yunnan record (1922, p. 118) is based 

on another animal. Werner’s Cantonophis praefrontalis, with Canton as its 

type locality, was described along with a collection of specimens from all over 

the world, so it is not surprising that its data are only approximately correct. 

His 1909, p. 218, record for Foochow is scarcely to be taken literally either. 

Habits and Habitat:—I have written an account of this snake in Fukien as 
follows (1929, pp. 422-423): 

T. latouchii seemed to be rare in Futsing but this may be due to the scarcity of suitable 

cascades there. It was fairly common at Yenping but in the Kuatun mountains it was abun- 

dant even in the tiniest forest streams. It is a burrower in the beds of mountain springs and 
streams. In the day it may be found buried under loose rock, gravel and decaying vegetable 

matter in cold watercourses of all sizes. At night it is more easily discovered. When uncov- 

ered it at once attempts to burrow deeper and this it can do with great skill. We found that it 
cannot live in dry containers as the various species of Natrix can, for we lost several in at- 
tempting to send them only a few miles out of water. When handled it shows no signs of 
defensive behavior but emits a strong musky odor. It makes endless attempts to burrow or 
hide under something. 

One specimen vomited a large earthworm and remains of such were found in the stomachs 

of five. In eight more the stomachs contained masses of gritty earth strongly suggestive of 
the same diet. The rest of the stomachs were empty. 

The number of eggs ranges from 1 to 4. Thirteen [preserved] females contained 3 eggs, 

eight contained 2, while 4 eggs were found in only six. A single one held but 1 egg. The 
following field records are not included in the figures just given. On July 8 one of these snakes 

was brought in at Kuatun with two pale yellow eggs measuring 37 x 7 mm. and 31x 5 mm., 

respectively. On the 12th a Kuatun collector found a latouchdi coiled about three eggs placed 
under a flat stone in the bed of a cascading stream. The eggs, according to him, were only 

half submerged. They were white with yellowish tips and averaged 29 mm. in length. His 

report should be credited. On August 15 a Kuatun man brought in three white eggs con- 
taining barely pigmented latouchtt embryos. Two of the three eggs were adherent. On the 
19th two white eggs containing well-pigmented latouchit embryos were bought also at Kuatun. 

Finally, on the 28th at Kuatun four white, adherent eggs containing advanced embryos were 
secured. The longest was 28.5, the shortest, 25.5 mm. from tip to tip. The extreme meas- 

urements of the lesser diameter were 13.6 and 16.5 mm., respectively. 

Egg-teeth are evident in three series of advanced embryos in the American 
Museum (Nos. 34489-91). The advanced, pigmented embryos from the August 
28 lot of eggs described above measure 148, 141, 137 and 133 mm. in total 
length. They are No. 34491. 

In extreme northern Kwangtung, Jatouchi is found only at an altitude of 

600 meters or more (Mell, 1922, p. 118). This is in contrast to its presence in 

Futsing Hsien at only a few hundred feet above sea-level, but this difference in 
vertical distribution may be readily accounted for by northern Kwangtung 
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lying at the southern extremity of its range. Mell (1929, p. 134) confirms my 
observations of an earthworm diet. 

Material examined:—I have seen the following specimens: the type, in the 

British Museum; 82 specimens from Fukien, in the American Museum; 2 

from Pingsiang, in the Naturhistorisches Museum, Vienna; 3 from Kwangtung, 
in the Berlin Museum; 1 from Kwangtung, in the Museum of Comparative 

Zodlogy; 1 from the type locality and 1 from Kuliang, in the U. S. National 

Museum. ; 

41. Opisthotropis maxwelli Boulenger 

Opisthotropis maxwell: Boulenger, 1914, Ann. Mag. Nat. Hist., (8) XIV, p. 483 (type locality, southern Fukien). 

Description:—The original description of the type, a female, follows: 

Snout short and broad, much depressed, not projecting. Rostral twice as broad as deep, 

just visible from above; internasals twice as long as broad; nasal cleft extending from the nos- 

tril to the first labial; a single prefrontal; frontal large, as broad as long, a little more than 

twice as broad as the supraocular, much shorter than the parietals; loreal longer than deep; 

two pre- and two postoculars; a very elongate anterior temporal; seven upper labials, fifth 

entering the eye, seventh very long; anterior chin-shields a little larger than the posterior, 

in contact with five lower labials. Scales in 17 rows, smooth on the nape, feebly keeled on the 

body, rather strongly keeled towards the tail. Ventrals 151; anal divided; subcaudals 56. 

Blackish above, yellow beneath. Total length 305 mm. 

In the type, the first upper labial is long and extends backward to make 

good contact with the posterior part of the nasal. 

The type has 22 or 23 maxillary teeth. 

Distribution:—This species is known only from southern Fukien, the type 

locality. 

Material examined:—I have examined the type in the British Museum. It 

is the only specimen that I know of. 

Genus Rhabdops Boulenger 

Rhabdops Boulenger, 1893, Cat. Snakes Brit. Mus., I, p. 300 (type, Ablabes olivaceus). 

R. olivaceus of southern India is the only known species of this genus in 

addition to the one treated below. 

Osvious RECOGNITION CHARACTERS FOR THE CHINESE SPECIES 

Belly uniformly yellow; a single internasal and normally a single prefrontal; 10 to 12 

small, subequal maxillary teeth. 

42. Rhabdops bicolor (Blyth) 

Calamaria bicolor Blyth, 1854, Journ. Asiat. Soc. Bengal, XXIII, p. 289 (type locality, Assam). 

Ablabes bicolor Anderson, 1879, Zool. Res. W. Yunnan, p. 809 (Muangla, Chanta valley, western Yunnan). 

Pseudocyclophis bicolor Boulenger, 1890, Fauna Brit. India, p. 300. 
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Description:—Boulenger (1893, p. 301) describes this species as follows: 

Rostral large, more than twice as broad as deep, just visible from above; nasal divided 

below the nostril; internasal single, as long as or a little shorter than the likewise single pre- 

frontal; frontal as broad as long, as long as its distance from the end of the snout, two thirds 

the length of the parietals; supraocular very small; loreal as long as deep; one przocular; 

two postoculars; temporals 1 + 1; five upper labials, the upper angle of the third entering the 

eye, fifth very large; three lower labials in contact with the anterior chin-shields, which are 

not longer than the posterior. Scales in 17 rows. Ventrals 199-213; anal divided; subcaudals 

58-77. Blackish brown above, brownish white inferiorly. Total length 600 mm.; tail 130. 

Anderson (1879, l.c.) notes that there may be 2 preoculars and 3 post- 

oculars and I have seen a Shillong specimen with 3 prefrontals. The ventrals 

may be as few as 188 or as many as 217 (Wall, 1908, p. 322, and 1925, p. 810). 

Wall also remarks that the lateral scales in the cloacal region are not tuber- 

culate. He presumably refers to a male specimen. The dorsum may have a 

somewhat obscure but obvious, finely lineate pattern, the lines corresponding 
to the scale rows. The belly is generally yellow (Wall, 1925, l.c.). 

Wall (1908, l.c.) gives additional data on Shillong specimens, among them 

the following counts: ventrals in five males 209-217, in two females 195-196; 

subcaudals in five males 73-79, in two females 63-71. 

The hemipenis is not forked and extends to the eighth to ninth subcaudal 
plates. It is spinous, the numerous spines gradually decreasing in size toward 

the tip of the organ where they are very small. The organ also has fleshy 
longitudinal ridges, a pair of which border the sulcus. These ridges bear spines. 

The sulcus is not forked. (Description based on a specimen from the Bhamo 
District.) 

Distribution:—R. bicolor is known only from the Khasi Hills in Assam; 
the Kachin Hills in Upper Burma; and the Chanta valley of western 
Yunnan. 

Habits and Habitat:—Wall (1925, 1.c.) states that bicolor is a “hill snake 

living at an altitude above about 4000 feet.”” It probably is also found at 

lower levels in Yunnan because parts of the Chanta valley are only 2900 feet 

above sea-level (Davies, 1909, p. 405). 

Wall (1926, p. 561) found that one Kachin Hills specimen had eaten what 

appeared to be a slug, while another had devoured a spider, but bicolor feeds 
chiefly on earthworms (Wall, 1908, p. 323, and 1912, p. 686). 

One specimen, when teased, refused to bite but coiled up and did not move 

when annoyed (Wall, 1908, l.c.). 

Material examined:—The only specimens of this species that I have seen 
are from Assam and the Kachin Hills in the British Museum and from the 

latter region in the Museum of Comparative Zoélogy. I have not examined 
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the only known Chinese specimen (Indian Museum No. 4194, Muangla, Chanta 

valley, Yunnan). 

Genus Trirhinopholis Boulenger 

Trirhinopholis Boulenger, 1893, Cat. Snakes Brit. Mus., I, p. 419 (type, T. nuchalis). 

This genus includes only two species, muchalis from Burma, and the form 

treated below. TJ. nuchalis has been collected not far from the Yunnan bound- 

ary (Wall, 1925, p. 811, and 1926, p. 561), and Smith (1930, p. 681) has recorded 
it from the Fansipan Mountains of northern Tongking. However, examination 

of his specimen, a female with only 14 or 15 maxillary teeth, 6 upper labials, 

the 3rd and 4th entering the eye, 117 ventrals, 19 subcaudals and 15 rows of 

scales, has convinced me that it is not nuchalis but possibly Plagiopholis 

delacouri Angel, originally described from Tongking. 

The genus Plagiopholis includes only two forms, the type species, blakewayi 

Boulenger (1893, p. 301), described from the Shan States, and delacouri Angel 

(1929, p. 78, type locality, Xieng Khouang). The general appearance of the 

former strongly suggests species of Trirhinopholis, and, since the characters 

given by Boulenger to distinguish Trirhinopholis from Plagiopholis do not seem 

to be of generic rank, I was strongly inclined to unite them. However, exami- 

nation of the hemipenes of nuchalis, styani and blakewayi has convinced me that 

the genera may be allowed to stand. In the last named species this organ is not 

forked, and a prominent, spinous ridge extends along either branch of the 

deeply bifurcate sulcus, while in nuchalis and styani the hemipenis itself is 
deeply forked and devoid of spinous ridges paralleling the sulcus. Other minor 

differences need not be given here. I examined a Mogok nuchalis and a speci- 

men of blakewayi from Sinlum Kaba, both in the British Museum. It would be 

interesting to dissect the hemipenis of delacourt. 

Osvious RECOGNITION CHARACTERS FOR THE CHINESE SPECIES 

Size small; color ashy gray, scales irregularly and incompletely margined with black, a 
transverse, black nuchal blotch; loreal nearly always absent; scales smooth, oblique, in 15 

tows throughout; secretive and inoffensive. 

43. Trirhinopholis styani Boulenger 

Plate VIII, G, H and I 

Trirhinopholis styani Boulenger, 1899, Proc. Zool. Soc. London, p. 164, Pl. xvim (type locality, Kuatun, Fukien). 
—Thompson, 1913, Proc. Acad. Nat. Sci. Phila., LXV, p. 213 (Wangwanshan, Anhwei; anatomy).— 

Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 29 (Mokanshan, Chekiang; Fukien); 
1915, XLVI, p. xiii (Kuling, Kiangsi); 1916, XLVII, p. xv (Fukien).—Stejneger, 1925, Proc. U. S. Nat. 

Mus., LXVI, Art. 25, p. 77 (Mt. Omei, Szechwan; Foochow).—Pope, 1929, Bull. Amer. Mus. Nat. Hist., 

LVIII, p. 425 (Chungan Hsien, Fukien), 

Description:—Loreal very rarely present; upper labials 6; preoculars sin- 

gle; postoculars 2; anterior temporals 2; posterior temporals 2, very rarely 1; 
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scales smooth, oblique, in 15 rows throughout; ventrals in males 114-118, in 

females 120-126; subcaudals in males 27-29, in females 22-29; males from snout 

to vent 303, 239, 197 mm., females 338, 315, 311, 285, 121, 109 mm. (Descrip- 

tion based on nine specimens from Chungan Hsien.) 

The nuchal pattern is more vivid in the young. 

The counts for ten specimens from Mt. Omei are as follows: ventrals in 

three males 109-110, in seven females 113-118; subcaudals in three males 29-30, 

in seven females 16-26 (see Stejneger, 1925, p. 78). These figures compare 

fairly well with those for Fukien material even though the Szechwan counts are 

somewhat lower. 
The presence or absence of a loreal presents an interesting geographical 

difference, for this scale is present only on one side of one among fifteen Fukien 

and Chekiang examples, while among thirteen from Szechwan, it is present on 
both sides in four, only on one side in one, and partly sutured off on both sides 

in one. 

Thompson (1913, p. 213) records 20 maxillary teeth for the Wangwanshan 

male while I count 21 in American Museum No. 34628. 

In the adult male, the scales of the cloacal region are distinctly ridged and 

ridges can even be seen in this region on half-grown individuals of this sex. 

The original description, based on the two cotypes, one a male, the other a 

female, follows: 

Snout short, slightly prominent. Rostral rather large, once and two thirds as broad as 

deep, the portion visible from above about half as long as its distance from the frontal; inter- 

nasals twice as broad as long, much shorter than the prefrontals; frontal hexagonal, once 

and one third or once and a half as long as broad, longer than its distance from the end of the 

snout, a little shorter than the parietals; no loreal, posterior nasal forming a suture with the 

single przocular; two postoculars; temporals 2 + 2; six or seven upper labials, third and 

fourth entering the eye; anterior chin-shields longer than the posterior, in contact with the sym- 

physial and three lower labials. Scales in 15 rows. Ventrals 112-121; anal entire; subcaudals 

22-28. Brown above, with very small black spots; a black nuchal blotch or cross-band edged 

with yellowish; labials yellowish, with blackish edges; rostral yellowish, with a large blackish 

spot; ventrals and subcaudals yellowish, dotted and speckled with blackish on the sides. 

Total length 350 millim.; tail 45. 

The hemipenis extends to the eighth subcaudal plate and is forked opposite 
the fifth. Proximal to the point of forking, the organ is smooth but about 

opposite to this point it becomes spinous, the spines extending approximately 

half-way to the tip from their point of origin. The first spine at the base of each 

fork is very large and immediately proximal to the rest, which are smaller and 

nearly uniform in size. The line of demarcation between the spines and the 

calyces which supplant them is abrupt but not straight across the organ. The 

calyces have scalloped edges and are well developed throughout, but especially 

so adjacent to the sulcus near the tip of the organ. The sulcus is conspicuous 
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only proximal to the point of forking where its lips are raised. (Description 

based on a specimen from Chungan Hsien.) 

Distribution:—T. styant is known from Chungan Hsien in Fukien; Mokan- 

shan in Chekiang; Wangwanshan in Anhwei; Kuling in Kiangsi; and Mt. 

Omei in Szechwan. 

Sowerby secured it at Foochow (Stejneger, 1925, p. 78), but this record of a 
mountain snake at Foochow requires confirmation (compare similar remark 

under Achalinus spinalis). 

Habits and Habitat:—In Fukien, I found 7. styani only in the high forests 

and bamboo groves in the region of the type locality. Elsewhere, it has been 

secured with certainty only in mountains of considerable size. The altitude of 

Hsinkaiszu on Mt. Omei, where Graham collected several specimens (Stejneger, 

1925, l.c.), is 4500 feet, so we have some clue to the vertical distribution of 

styani in Szechwan. 

This snake is active and uses its head like a burrower. When teased, it 

neither strikes, bites, nor assttmes a defensive position. One specimen, when 

annoyed, flattened its body. (Pope, 1929, p. 426.) 
The stomachs of three Chungan Hsien specimens contained a lot of gritty 

dirt suggestive of an earthworm diet (Pope, 1929, l.c.), while two of the Mt. 

Omei examples examined by me had eaten an earthworm apiece. 
A Chungan Hsien female contained 7 eggs, one of which measured 15.5 x 

5.5 mm. (Pope, 1929, l.c.). I have since found 5, 6 and II eggs, respectively, 
in three Mt. Omei females. One of the eggs in the clutch of 5 measured 19 x II 

mm. and contained a very small embryo, while the female with 11 eggs was 

collected in July. This species is certainly oviparous. 

Material examined:—I have seen the following material: the 2 cotypes 

and a topotype, in the British Museum; 9 specimens from Chungan Hsien, in 

the American Museum; 12 from Szechwan and 1 from Kuatun, in the U. S. 

National Museum; and 1 from Mt. Omei, in the Museum of Comparative 

Zoology. 

Genus Achalinus Peters 

Achalinus Peters, 1869, Monatsber. Akad. Wiss. Berlin, p. 436 (type, A. spinalis). 
Ophielaps Sauvage, 1877, Bull. Soc. Philom. Paris, (7) I, p. 108 (type, O. braconnieri). 

In addition to the species treated below, this small genus includes only 

three valid forms, namely, A. niger Maki (1931, p. 60) and A. formosanus Bou- 

lenger (1908, p. 222), both of Formosa, and A. loochooensis Thompson, of 

Amamioshima. 

I am convinced that Achalinopsis sautert Steindachner (1913, p. 326), de- 

scribed from Formosa, is an unconditional synonym of Achalinus formosanus 

because these two alleged species are strikingly alike and differ only in the 
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possession of a loreal by the latter. I have determined the number of maxillary 
teeth in the type of formosanus as 18 (possibly one more or less), and although 
the maxillary count for sauteri is given as 15 by Steindachner in the original 
description, examination of his excellent plate illustrating the skull shows that 

his number is a little low. The whole matter is cleared up by the simple as- 

sumption that the type of formosanus is anomalous in the possession of a loreal. 

The fact that Maki (1931, p. 61) reported no additional material of formosanus 

strongly supports this assumption. I have seen the cotypes of sauteri as well as 

the unique type of formosanus. 
In this connection it is well to record that Fimbrios klossi Smith (1921, p. 

425), described from southern Annam, should be placed near Achalinus in the 

Colubridz, not next to Xenodermus in the Acrochordide, as stated by Smith. 

Although Fimbrios is unquestionably a valid genus, the striking resemblance of 

klossi to forms of Achalinus has forced me to conclude that its true relationships 

have not been properly determined. Among other points, the raised labial edges 

very strongly suggest Achalinus species. I have examined the type series of 

klossi. 

Oxsvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Size small; color uniform brown or slate gray above, with or without a dark middorsal 

stripe; scales keeled, iridescent; subcaudals and anal entire; secretive, inoffensive. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Suture between internasals longer than that between prefrontals; 23- 
25) rowsjoluscales atunidbody: is). ci. tesserae sods Ghee wakhasmse oe rufescens, p. 181 

II. Suture between internasals shorter than that between prefrontals; 21- 

2a TOWws) Ol scales ;atumidbod vimentin mie ier = sel teie tess S eee ea spinalis, p. 183 

44. Achalinus rufescens Boulenger 

Figure 41 

Achalinus rufescens Boulenger, 1888, Ann. Mag. Nat. Hist., (6) II, p. 43 (type locality, Hongkong); 1893, Cat. 

Snakes Brit. Mus., I, p. 308, Pl. xx; 1896, III, p. 612 (Hongkong, 1700 feet).—Wall, 1903, Proc. Zool. 

Soc. London, p. 88 (Hongkong).—Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 
29 (Fukien).—Mell, 1922, Archiv. Naturg., LXXXVIII, Abt. A, Heft 10, p. 118 (between Linping and 

Chungsun, Kwangtung). 

Achalinus meridianus Smith, 1923, Journ. Nat. Hist. Soc. Siam, VI, p. 200 (type locality, Namkao, Hainan, 

300 meters). 

Stoliczkaia kwangsiensis Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 44, fig. 1 (type 

locality, Lohsiang, Kwangsi). 

Description:—The original description, based on the type, a male, follows: 

Head narrow, elongate. Suture between the internasals twice as long as that between 

the prefrontals; frontal broader than long, half as long as the parietals; only the upper an- 

terior temporal in contact with the eye; three shields bordering the parietals on each side, 

the third very large and separated from its fellow by a small azygos occipital; five upper 

labials, third and fourth entering the eye, fifth much elongate; five lower labials, third much 

elongate, first in contact with its fellow behind the mental; three pairs of large chin-shields, 
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succeeded by the ventrals, first and second longer than broad, third as long as broad. Scales 
strongly keeled, some distinctly tricarinate, in twenty-five longitudinal series; on the anterior 
half of the body each ventral scute is in contact with the second series of scales. Ventrals 136; 

anal single; subcaudals 82. Uniform pale reddish brown above; upper labials and a spot on the 

temple yellow; uniform yellowish beneath. Total length 290 millim.; tail 80. 

Due to its small size, the first upper labial is readily overlooked. Bou- 
lenger’s count of 5 above should be 6 (Boulenger, 1893, p. 308). It is, then, the 

4th and 5th that enter the eye. 

Fic. 41. Achalinus rufescens. Type. x3. a. Dorsal view of head and neck. b. Lateral view of head 
and neck (first upper labial not shown). c. Ventral view of head. (From Boulenger.) 

The scale rows are either constant in number throughout the length of 

the body or reduced by not more than two rows from the number at midbody. 

In Wall’s (1903, p. 88) four topotypes the ventrals are 150-158, the sub- 

caudals 56-61, and the scales in 23 to 25 rows at midbody. These counts 

probably represent females. Boulenger’s (1896, p. 612) topotype, a male, has 

137 and 76 ventrals and subcaudals, respectively, while Mell’s (1922, p. 118) 

specimen from Kwangtung, also a male, has almost the same counts, i.e. 136 

and 75. 

Both anterior temporals reach the eye on both sides in two of the five 

recorded topotypes. 

Distribution:—A. rufescens is known only from Hainan (Namkao); Hong- 

kong; Kwangtung (between Linping and Chungsun); Fukien; and Kwangsi 
(Lohsiang). 

In recording rufescens from Fukien, Stanley (1914, p. 29) gives no descrip- 
tion, so confirmation of its presence in that province would be most welcome 
though not surprising. 
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Habits and Habitat:—Wall (1903, 1.c.) found his specimens on the Hong- 

kong Peak; Boulenger’s (1896, l.c.) topotype was taken on Hongkong at 1700 
feet; Mell’s (1922, pp. 5 and 118) and Fan’s (1931, pp. 2 and 44) examples were 

found in mountains; and Smith’s (1923, pp. 197 and 200) in mountains at 300 

meters, so it may safely be concluded that rufescens frequents mountainous 

country. 

Descriptions of the exact sites at which specimens have been collected 

follow: 

Wall (1903, l.c.): ‘low vegetation on the slopes of the Peak.”’ 

Mell (1922, l.c.): cleared land in a wooded region. 
Smith (1923, p. 197): ‘‘open mountainous country, interspaced with wooded ravines.”’ 

Material examined:—I have seen the type and topotype from Hongkong, 

and the type of meridianus, in the British Museum; and a specimen from 

Kwangtung, in the Berlin Museum. 

Remarks:—I think there is no question about the identity of meridianus 

with rufescens. However, it might be remarked that the topotype of rufescens 

in the British Museum has 29 maxillary teeth, or the same number as the type 

of meridianus. 
The question of the identity of Fan’s Stolicskaia kwangsiensis is compli- 

cated by his obvious confusion of the ventral and subcaudal counts of his type 
and paratype. He states that the paratype, a male, has the longer tail and yet 
he gives a lower subcaudal count (56) for it than for his type (67), a female. 

His type, properly enough, has the higher ventral count (148). It is impossible 

to say just where his error was made. Fan’s maxillary tooth count is low, but 

teeth are readily overlooked in such a small:snake. He probably overlooked 
the minute first upper labial just as Boulenger once did, a fact noted above. 

45. Achalinus spinalis Peters 

Figure 42 

Achalinus spinalis Peters, 1869, Monatsber. Akad. Wiss. Berlin, p. 436, Pl. (type locality uncertain, possibly 

Japan).—Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 29 (Taichow, Chekiang); 
1915, XLVI, p. xiii (Kuling, Kiangsi)—-Chang and Fang, 1931, Contr. Biol. Lab. Sci. Soc. China, (Zool. 

Series) VII, p. 264, fig. 8 (Nanking). 

Ophielaps Braconnieri Sauvage, 1877, Bull. Soc. Philom. Paris, (7) I, p. 109 (type locality, eastern Kiangsi). 

Achalinus rufescens Guenther, 1889, Ann, Mag. Nat. Hist., (6) IV, p. 220 (Ichang, Hupeh) (not of Boulenger, 
1888). 

Achalinus braconnieri Boulenger, 1893, Cat. Snakes Brit. Mus., I, p. 309; 1896, III, p. 613 (mainland opposite 

Chusan Is.). i 
Achalinus spinalts ssp. n. ? Mell, 1931, Lingnan Sci. Journ., VIII, p. 206 (southern Hupeh). 

Achalinus spinalis weigoldi Mell, 1931, 1.c. (type locality, Washan, Szechwan). 

Description:—Upper labials 6, pre- and postoculars absent, loreal entering 

orbit; anterior temporals normally 2; posterior temporals 2; scales keeled, in 

23, rarely 21, rows on neck and at midbody, 23 or 21, rarely 22, before vent; 
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ventrals in six males 146-155, in nine females 160-166; subcaudals in six males 

50-56, in nine females 39-46; three largest males 272, 237, 217, females 345, 335, 

320 mm. from snout to vent. (Description based on fifteen specimens from 
Chungan Hsien.) 

The ventral and subcaudal counts are rather erratic in this species, as 

shown by the data given above and in Table XIX. 

TABLE XIX. VENTRAL AND SUBCAUDAL COUNTS OF ACHALINUS SPINALIS FROM 
KIANGSU, CHEKIANG AND SZECHWAN 

Locality Sex Ventrals | Subcaudals Museum or Reference 

Nanking 227.2... age 177 42 Chang and Fang, 1931, p. 264 

Chekiang....-... ee 180 48 Boulenger, 1896, p. 613 

changes: is 7 fe) 170 48 Boulenger, 1893, p. 309 6 

IK ne ha\te aS Ge eee 30 159-163 57-59 Boulenger, 1893, p. 309 

NUCH OWE ee ae 2Q 153-157 47-48 U.S. Nat. Mus. Nos. 71576-77 | 

SuUCHOW sere oe fae of 145 59 U.S. Nat. Mus. No. 71578 

Mit § Ome gh; Q 175 54 U.S. Nat. Mus. No. 80092 

Chouchiakou..... co} 158 49 U.S. Nat. Mus. No. 81513 

Wiesharneryre nwt aie cit ? 160-167 63-67 Mell, 1931, p. 206 

It is impossible to correlate such varied counts with geographical or alti- 

tudinal distribution but only with local populations that cannot be considered 

good subspecies. This is often the case with small, secretive mountain snakes. 

A translation of the original description, based on the type specimen, 

follows: 

Rostral triangularly pointed, not projecting above. Internasals triangularly pointed, 
longer than broad. Nostril situated in the anterior nasal, behind this an arch-shaped depres- 

sion in the posterior nasal, which lies above the second and third supralabials and makes con- 

tact posteriorly with the large freno-preorbital, twice as long as high. The prefrontals are 

not longer than the internasals, but twice as large, and as broad as long. The frontal is broader 

than long, pentagonal, the posterior angle blunt, with its shortest sides placed between the 

supraorbitals. The parietals are very long, pointed posteriorly, longer than all the other 
head shields combined. Six supralabials, the first very small, the last longer than all the others 
taken together, the 4th and sth bordering the eye. No separate postorbitals; temporals long, 

2-+-2-+3. Mentals broad and very short, separated from the submentals by the first pair 
of infralabials. Six narrow infralabials, four of which are in contact with the submentals; 3 

pairs of short submentals, of which the first pair together form a heart-shaped figure pointed 
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in the rear. Scales of the body lanceolate, distinctly keeled and without apical pits, forming 
21 longitudinal rows. Ventrals 149, a simple anal and 62 subcaudal scutes. 

Brown with a middorsal black line to the end of the tail; belly brownish yellow, the 

nuchal shields blackish in the middle and a median longitudinal black band under the tail. 
Total length 360 mm., head length 90 mm., tail 115 mm., thickness of body 7 mm. 

Fic. 42. Achalinus spinalis. Type. x4. a. Lateral view of head. b. Dorsal view of head. c. Ventral 

view of head. d. Ventral view of cloacal region. (After Peters.) 

The hemipenis is excessively long and slender, extending to the sixteenth 
to seventeenth subcaudal plates, but it is forked opposite the sixth. Apparently 

spines are entirely lacking. 

Due to the small size of this species and the slenderness of the hemipenes, 

I was unsuccessful in determining many details of structure. A Chungan Hsien 
specimen was studied. 

Distribution:—A. spinalis is known from the following localities in China: 

Chekiang: mainland opposite Chusan Is.; Taichow. 

Fukien: Chungan Hsien. 

Kiangsi: eastern Kiangsi; Kuling. 

Kiangsu: Nanking. 
Hupeh: Ichang. 

Szechwan: Stiichow; Mt. Omei; Chouchiakou; Washan. 

Stejneger (1925, p. 79) records a specimen secured by Sowerby at Foochow. 
I have not listed this locality above because I believe it requires confirmation 
(compare similar remark under Trirhinopholis styani). Vogt (1924, p. 339) 

has listed material without giving a specific locality. It is undoubtedly the 

basis of Mell’s new subspecies, weigoldi (Washan). 

This species also occurs in Japan, but not on Formosa, where it is ap- 

parently represented by A. niger Maki. 

Habits and Habitat:—This snake has been taken at 6000 feet on Mt. Omei 
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and I found it common in the highest mountains about Kuatun and Sanchiang 
(Pope, 1929, p. 436). It also occurs at very low altitudes in the Yangtze Valley, 

however (Chang and Fang, 1931, p. 264). 
The Nanking specimen described by Chang and Fang (1931, p. 266) was 

taken ‘‘from inside a ruined brick wall.’ 

I described spinalis as follows (1929, l.c.): 

It is extremely delicate and dies more readily than almost any other snake. Soon after 

death it dries and hardens in a most unusual way. This drying up might lead one to con- 

clude that it is a secretive burrower but the greatly reduced rostral is anything but a charac- 

teristic of burrowing species. It shows not the slightest signs of defensive behavior when 

handled. 

A Chungan Hsien female holds 7 well-developed eggs (Pope, 1929, l.c.), 

with very small embryos. One egg measures 19 x 7 mm., the parent 371 mm. 

in total length. U.S. National Museum No. 81513, collected during April or 
May, contains 4 eggs obviously on the point of extrusion. This indicates 

early egg-laying in southern Szechwan. 
U. S. National Museum No. 81513 is further interesting because its 

stomach contains earthworm remains. 

Material examined:—I have seen 15 specimens from Chungan Hsien, in the 

American Museum; 3 from Hupeh and 1 from Chekiang, in the British Mu- 

seum; and 1 from Fukien and 5 from Szechwan, in the U. S. National Museum. 

Remarks:—Stejneger (1907, p. 294) records the presence of a small, semi- 

lunar postocular shield in two specimens from Japan. 

Genus Lycodon Boie 

Lycodon Boie, 1826, in Férussac’s Bull. Sci. Nat., IX, p. 238 (type, Coluber aulicus). 

The rather numerous species of this genus are widely distributed over 

southern Asia and through the Malay Archipelago. 

Osvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Color black or blackish brown with white cross-bands evident at least anteriorly; scales 

in 17 rows at midbody, vertebral row not enlarged. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Preocular absent, prefrontal entering eye................eeeseeees subcinctus, p. 196 

II. Preocular present, prefrontal excluded from eye 

Ave Loreal-invcontact with internasals reine nicierctareteminiciersralala ciereve a. aulicus, p. 187 

B. Loreal not in contact with internasals 

1. Loreal nearly always entering eye; preocular usually in 

contact with frontal; body and tail completely encircled 

throughout by alternate black and white bands......... fasciatus, p. 188 
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2. Loreal seldom entering eye; preocular never in contact 

with frontal; black bands of body nearly always inter- 

rupted on ventrals which are largely white (interruption 

of black bands more complete anteriorly than posteriorly 

and more evident in adults than in juveniles)........... ruhstrati, p. 191 

46. Lycodon aulicus aulicus (Linneus) 

Coluber aulicus Linnzus, 1758, Syst. Nat., ed. 10, p. 220 (type locality, ‘‘America’’). 

Lycodon aulicus Steindachner, 1869, Reise Novara, Rept., p. 74 (Amoy).—Anderson, 1879, Zool. Res. W. Yun- 

nan, p. 826 (Pangsi, Yunnan; Bhamo, Burma).—Boettger, 1888, Ber. Offenbach. Ver. Naturk., XXVI- 
XXVIII, p. 84 (Hongkong). 

Description:—Upper labials 9, 3rd, 4th and 5th entering orbit; loreal not 

entering eye but in contact with internasal; preoculars single; postoculars 2, 

rarely I or 3; anterior temporals 2 or 3, rarely 1; posterior temporals 3; scales 

smooth, 17-15. Color, brown above, variously marked with yellow cross-bands 
or fine reticulations; light below. (Composite description.) 

A Hongkong specimen recently collected by Herklots and now in the 

British Museum is a female with 192 ventrals and 56+ subcaudals, while 

Anderson’s (1879, p. 827) Pangsi example is recorded as having 200 ventrals 
and 59 subcaudals. 

Wall (1921, p. 159) gives the total length of the largest male and female 
measured by him as 692 and 737 mm., respectively. 

Cope (1895, Pl. xxiv, fig. 1) figured the hemipenis of a specimen from 
India. 

Distribution:—The example of this species recently collected on Hongkong 

by Herklots and sent to the British Museum seems to prove beyond question 
that it occurs on that island and removes all reason to doubt Steindachner’s 
(1869, p. 74) Amoy record. Nevertheless, it would be most gratifying to receive 
a second example from the mainland of southeastern China. Anderson long 
ago (1879, 1. c.) secured, at Pangsi in extreme western Yunnan, the only 

specimen ever taken in western China. However, in spite of the apparent 
scarcity of aulicus in Yunnan, numerous records for the Bhamo and Myitkyina 
Districts of Upper Burma (Anderson, 1879, l.c.; Boulenger, 1888, p. 601; and 

Wall, 1925, p. 811, and 1926, p. 561) suggest that it cannot be rare in parts of 
Yunnan. Gyldenstolpe (1916, p. 12) records it from Chiengmai, northern 
Siam. 

Widely distributed from Ceylon northward through Peninsular India, to 

Burma and southern China; thence southward through the peninsula of south- 

eastern Asia and the Malay Archipelago to the Philippines. Mertens (1930, p 
293) designates the form from Java and the Lesser Sunda Islands as L. aulicus 
capucinus Boie. 

Habits and Habitat:—Wall (1909, pp. 87-101, and 1921, pp. 151-162) has 
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given an excellent general account of aulicus in India, from which I have ex- 

tracted the following points of special interest: 

1. It is frequently found about human habitations and even in large cities, where it may 

be discovered in almost any convenient crevice (pp. 152-153). 

2. It is active and bites viciously when annoyed but will become tame with time (pp. 

153-154). 
3. It is decidedly nocturnal (p. 154). 

4. Its food consists chiefly of geckos and skinks, but it also eats mice and even frogs. In 

turn, aulicus is eaten by Bungarus ceruleus, the common krait (p. 156). 

5. It is oviparous and deposits 3 to 11 eggs from February to July. The eggs of one 

clutch measured 25-32 x 9-12 mm. (pp. 157-158). 

6. Hatchlings vary in length from 171 to 197 mm. (p. 158). 

The breeding season in central Burma probably does not coincide with that 

of India generally, for Wall (1925, p. 811) reports two gravid females collected 

at Mandalay between August and October. Each of these specimens held 3 eggs. 

Smith (1914, p. 16) emphasizes the arboreal tendencies of aulicus in Bang- 

kok, stating that ‘it is a good climber and appears to prefer the roof to the 
floor,”’ while Mertens (1930, p. 295) writes of it as essentially an inhabitant of 

low altitudes. 

Material examined:—I have seen the specimen from Hongkong in the Brit- 

ish Museum collected by Herklots, but none actually from China. 

47. Lycodon fasciatus (Anderson) 

Plate VIII, A 

Ophites fasciatus Anderson, 1879, Zool. Res. W. Yunnan, p. 827, Pl. Lxxviu (type locality, Pangsi, Yunnan). 

Lycodon fasciatus Boulenger, 1890, Fauna Brit. India, p. 295. 
Dinodon yunnanensis Werner, 1922, Anz. Akad. Wiss. Wien, LIX, p. 221 (type locality, Yunnanfu); 1924, 

Denkschr. Akad. Wiss. Wien (math.-natur.), XCIX, p. 46 (amplified description of type). 

Lycodon gammiei Werner, 1929, Zool. Jahrb., Syst., LVII, p. 58 (part: Dinodon yunnanensis). 

Description:—I have accumulated data on fourteen Chinese specimens of 
fasciatus, thirteen from western and northern Yunnan and one from southern 

Szechwan. The color pattern is remarkably uniform in all of these, the light 
bands covering the length of only 1 to 2 scales middorsally but with a tendency 
to widen noticeably ventrally. Table XX records, then, the available data on 

all the Chinese material known. 
The maxillary count in American Museum No. 35209 is 7+2+2 on both 

sides. In No. 12799, it is 7+2+2 0n the right, 7+2+? on the left side which is 

somewhat damaged. The teeth of the largest and anterior group increase in 

size from front to rear; those of the next or middle group are subequal in size 
and about as large as the third and fourth of the anterior group, while the pos- 
terior pair are subequal in size and approximately as long as the sixth tooth of 

the largest group. 
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TABLE XX. DESCRIPTION OF LYCODON FASCIATUS FROM YUNNAN AND SZECHWAN 

Locality 

Luchuan 

Tungchwan... 

Yunnanfu.... 

Yunnanfu.... 

Warnnantue ... 

Yunnanfu.... 

Wabboraehonely ge 

Yunnanfu.... 

Tungchwan... 

Ningyuan..... 

REG oo 
b [st 

a| & (28 
Ald PQ 

8 | 3-5 

oO!) 8 | 3-5 

| 

Loreal Entering Orbit 

|» | Postoculars 

Preocular to Frontal 
| Ventrals 

Scales 

iS} La) ios) 
| «| Anterior Temporals | ow | Posterior Temporals 

19-17 

196 

193 

| Subcaudals 

ve) ° 

72(+?) 

81 

66 

Light Dorsal Total Length in Millimeters Cross-bands 

55 |533+110 

36-+10 

29+9 

37+15 

24+12 

23+7 |410+90 

79 about 

440 

23+11 

355 yes 2] 2-3 | 17-15 JO 25+9 |148+33 

yes 17-15 |I91 76 27+121405+108 

yes 186 84 

yes no 202 17-15 80 

201 68 

o| 8 | 4-5 

g 

S| 8 | 3-5 

°) 

fof 

J 8 

no 

no 

194 

17-15 |207 

75 

75 

21-+10 

32+11 

31+10 

25+12] about 
460 

4o+14 

Museum 

or 

Reference 

type 

Berlin Museum (Mell 
Collection) 

Berlin Museum (Mell 
Collection) 

Berlin Museum No. 
27701 (Mell Collec- 
tion) 

Mus. Comp. Zool. 
No. 16736 

type of Dinodon yun- 
nanensis 

Naturhistorisches 
Museum, Vienna 

American Museum 
No. 12799 (Schmidt, 

1927, Pp. 523) 

American Museum 
No. 35209 (Pope, 
1929, p. 426) 

British Museum 
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As in L. ruhstrati, the anterior head shields of this species are minutely 

tuberculate, but I have not determined whether these tubercles are correlated 

with sex in fasciatus or not. 

Wall (1911, p. 951) found no sexual difference in ventral and subcaudal 
counts and the data tabulated above certainly confirm this conclusion. 

The original description, based on the type specimen, follows: 

Head flat and rather spatulate, distinct from the neck. Anterior frontals rather broader 

than long; posterior frontals much more so; vertical of moderate size nearly as broad as long; 

occipitals narrow and elongate; nostril between two nasals, the anterior frontal and the first 

labial. The loreal long and tapering to a point posteriorly and entering the orbit. One pre- 

ocular reaching to the upper surface of the head. Two postoculars. Temporals 2 + 3 + 2; 

two in contact with the postoculars. Eight upper labials, the third, fourth and fifth entering 

the orbit. The posterior chin-shields narrow and much longer than the anterior shields, which 

are in contact with five labials. The second and third teeth are elongated, followed, after a 

considerable interval, by two small teeth, the most posterior being the longer. These are 

succeeded by two much longer, almost fang-like teeth. The palatine teeth are numerous and 

sub-equal in size. The mandible has an anterior fang. Seventeen rows of feebly keeled scales, 

the keels becoming more pronounced posteriorly. Ventrals 213. Subcaudals 90. The anal 
entire. Total length 21 inches; tail 4.34. . 

Body encircled by fifty-five broad purplish-black bands separated by reddish intervals 
about half their breadth. Upper surface of the head dark-brown. Upper labials yellowish 

with dusky sutures. The first black band does not encircle the neck. 

The hemipenis extends to the tenth subcaudal plate. It is spinous, the 

relatively large, laterally compressed, proximal spines gradually merging into 
the smaller, much more numerous cylindrical ones of the mesial region. These 

retain their form and size to the end of the organ but tend to become arranged 
distally in transverse rows with their lateral bases connected. The sulcus is 

inconspicuous but its lips are slightly raised and strongly spinous throughout. 

(Description based on a specimen from Yunnanfu.) 

. Distribution:—In China, Lycodon fasciatus is known only from Pangsi, 
Tali, Luchuan, Yunnanfu, and Tungchwan, all in Yunnan, and Ningyuan in 

Szechwan. Its range extends westward from Yunnan as far as the Darjeeling 

District in the north, the Chin Hills, farther south, and the Southern Shan Hills, 

in the southwest. 

Habits and Habitat:—Wall (1925, p. 812) describes this species in Burma 
as “‘a hill snake occurring at an altitude above 3000 feet.’’ Its presence 
on the Yunnan plateau and in southern Szechwan, where the Ningyuan 

specimen in the U. S. National Museum (No. 76250) was collected at 6000 
feet, confirms this statement in part, but probably, when living on such a high 
plateau, fasciatus is not always strictly confined to a mountain habitat. The 
numerous Yunnanfu records confirm this supposition. It is nocturnal (Wall, 

IQII, p. 950, and 1926, p. 562), climbs well (Wall, 1908, p. 324, and 1926, l.c.), 
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and is quick to assume a defensive attitude when annoyed (Wall, 1911, p. 

950). 
American Museum No. 35209 contains remains of a gecko, while I dis- 

sected a skink from the stomach of a Yunnanfu specimen in the Naturhis- 

torisches Museum, Vienna. Wall has reported the following results of food 

investigations: Two specimens contained food, one a skink (Lygosoma indica) 

and the other also a skink, probably of the same species (1908, l.c.); one ex- 

ample had eaten a skink, while another contained lizard (skink?) remains (1925, 

p. 812); one specimen had fed on a skink (1926, l.c.). 

Wall (1911, p. 951) states that specimens kept by Mr. Hampton ate lizards 

(Lygosoma indica and Ophisaurus gracilis) and snakes (Typhlops diardi and 

Elaphe porphyracea). 

L. fasciatus falls prey to cobras, both Naja naja and Naja hannah (Wall, 

Tour LC.) 

Lycodon fasciatus is oviparous and produces from 4 to 14 eggs (Wall, 1911, 

l.c., and 1926, l.c.). A gravid female was killed in the Kachin Hills before June 

6, another between June 6 and August 12 (Wall, 1926, l.c.). Wall (1911, p. 952) 

records a 216 mm. individual, presumably a hatchling, collected at Shillong, 

September 19. 

Much additional information about this snake may be found in Wall’s 

excellent popular account (19II, pp. 948-953). 

Material examined:—I have seen all of the 14 Chinese specimens listed in 

the table except the type from Pangsi. 

48. Lycodon ruhstrati (Fischer) 

Figures 43 and 44 

Ophites Ruhstrati Fischer, 1886, Abh. Naturw. Ver. Hamburg., IX, Heft 1, Nr. 6, p. 16, Pl. 11 (type locality, 

South Formosa), 

Ophites septentrionalis Guenther, 1888, Ann. Mag. Nat. Hist., (6) I, p. 171 (Lushan, Kiangsi) (not of Guenther, 

1875). ; 
Dinodon septentrionalis Boulenger, 1893, Cat. Snakes Brit. Mus., I, p. 363 (part: Lushan, Kiangsi).—Mell, 

1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 119 (Lungtou, Kwangtung) (not of Guenther, 

1875). : 
Dinodon septentrionale ruhstrati Stejneger, 1907, Herpet. Japan, p. 370 (Formosa). 

Dinodon septentrionalis ruhstrati Vogt, 1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 139. 

Dinodon futsingensis Pope, 1928, Amer. Mus, Novitates, No. 320, p. 4 (type locality, Futsing Hsien, Fukien); 

1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 427, fig. 11 (amplified description of type and paratype). 

Dinodon (septentrionale?) futsingense Mell, 1929, Lingnan Sci. Journ., VIII, p. 207 (northern Fukien and 

northern Kwangtung). 

Dinodon ruhstrati Pope, 1929, Bull. Amer. Mus, Nat. Hist., LVIII, p. 428 (Chungan Hsien, Fukien), 

Description:—Crucial data on the nine Chinese specimens known to me 

are set forth in Table XXI. 
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TABLE XXI. DESCRIPTION OF LYCODON RUHSTRATI FROM KIANGSI, FUKIEN AND SZECHWAN 

3 a a) 

Sf{ els Ss 

2 lerals |e == 3 
S(SSE |s|.l8ié age es 
8 /sCls ul Seep es pe ae SS Rs QQ oli Ib asye| (EES: | ts 4 23 8 = 2 = Sv Reis LT eae Shay Cee dtey Biaces 3 As| N8 =. & 

3 2188/83) 8/218) 8) & |S isiee| Bs S88 
8 sp &lAsss! 8) 8) B/S) 8 | Si Ss] Ss = > 
~ AIO PRANS|R PA TPA} A PS pac] as = & 

Mushaniy s3. oe no 2r1 |88 Boulenger, 1896, p. 

363 

Ltinetodee see o| 8 | 3-5] no 17 | 218 |197/33+16|320+88 | Mell, 1922, p. 119 

Futsing Hsien.. .| 2} 9-8 | 4-6 | no | no | 2-2 | 2-2 | 2-3 | 17-15 | 197 |79/22-+12/180+47 | type of futsingensts 
oro) 

Futsing Hsien...}2} 8 | 3-5 | no | no | 2-2 | 2-2 | 3-3 | 17-15 | 204 ]77/25+12|180+47 | paratype of fu- 
tsingensis 

Chungan Hsien..|?| 8 | 3-5 | no] no | 2-2 | 2-2 | 3-3 | 17-15 | 221 |92/35-+14/637+180| American Museum 

No. 34584 

Chungan Hsien..}?} 8 | 3-5 | yes| no | 2-2 | 1-1 | 2-2 | 17-15 | 227 |o4|36-+17/525-+147| American Museum 

No. 34585 

Chungan Hsien..|o"} 8 | 3-5 | no | no | 2-2 | 2-2 | 3-3 | 17-15 | 223 |o2/33-+15|571-+158| American Museum 
No. 34586 

Mt. Omei...... o| 8 | 3-5} no | no | 2-2 | 2-2 | 3-3] 17-15 | 220] |33-+15| juvenile} U. S. Nat. Mus. 
No. 80939 

Huangchiakou...}o"| 8 | 3-5 | no | no | 2-2 | 2-2 | 3-3 | 17-15 | 219 |90\35-+14| juvenile | U. S. Nat. Mus. 
No. 73842 

The head and anterior neck from about the region of the eyes to a line a 

few scale lengths behind the parietals are white in young specimens, while at 

least some indication of this white is evident even.in mature specimens. The 

black of the dorsum is usually absent or only poorly represented on the ventrum 
anterior to the vent, this region being for the most part white. On the back, the 

black predominates anteriorly, but posteriorly either black or white may do so. 

The white bands invariably widen on the sides anterior to midbody. It would 

be very difficult to give an accurate color description of this species because the 

variation in pattern, especially posteriorly, is astounding. In this respect, 
ruhstrati is unlike fasciatus whose pattern is relatively stable. 

I examined twenty-three Formosan examples in the Naturhistorisches Mu- 

seum, Vienna, and determined that in none of them does the loreal reach the 

eye or the preocular make contact with the frontal. The black seemed more 



THE SNAKES 193 

prone to encircle the body in juvenile Formosan individuals of this series than in 
Chinese specimens. 

Anterior to the eyes, the head shields of ruhstrati, both above and below, 

are tuberculate. The tubercles are minute, most numerous on the shields 

nearest the tip of the snout, and equally evident in both sexes. 

The maxillary counts of the five specimens in the American Museum (Nos. 
34105-06 and 34584-86) are uniformly 7+3-+2 on both sides of each, the teeth 

of the largest and anterior group very rapidly increasing in size from front to 

rear; those of the next or middle group are subequal in size and much smaller 

than the two posterior ones of the largest group, while the two remaining teeth, 

also subequal in size, are about as long as the sixth tooth of the anterior group. 

My (1929, p. 427) former description of the teeth of No. 34106, type of futsing- 
ensis, is very inaccurate. 
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Fic. 43. Lycodon ruhstrati, Cotype. x2. a. Dorsal view of head. b. Ventral view of head. c. Ventral 
view of cloacal region. d. Lateral view of head. (From Fischer.) 

Fic. 44. Lycodon ruhstrati, x4. Juvenile head-pattern. a. Dorsal view. b. Ventral view. A.M.N.H. 
No. 34106 from Futsing Hsien, Fukien. 
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A translation of the original description, based on the two cotypes, follows: 

Form. Very slender. Body laterally compressed with distinct lateral abdominal angle. 

Head moderately distinct (with quite young animals broad, more strongly set off from the 

neck). Tail finely tapering, about % of the total length. Eye small, pupil a vertical oval. 

_ TEETH. The dentition is the same that I found in an example of O. orientalis from Tokio 

in Japan (Dresden collection). Four to 5 small, closely crowded teeth of the upper jaw are 

followed, on a place corresponding to the frenal region, by one or two very large teeth strongly 
recurved, these in turn by 3 to 4 smaller ones standing rather isolated, and finally a much 

larger ungrooved tooth in a separate sheath. All these teeth are curved strongly backward. 

On the gum on each side is a row of small closely crowded teeth. Anterior teeth of lower jaw 

slightly enlarged. 

Heap SuHrieLtDs. Rostral just reaching upwards onto the dorsal surface of the snout. 

Internasals a little broader than long, shorter than the prefrontals; the latter bent downwards 

on each side between postnasal and preocular to the frenal. Frontal five-cornered, as broad 

as long, shorter than the common suture of the large parietals. Nostril deep, situated between 

two nasals, of which the second is much higher than the first. Frenal pentagonal, twice as 

long as high, with its posterior point extending below the preocular. The latter well devel- 

oped, quadrangular, twice as high as long, resting on the third labial and a portion of the frenal, 

with its upper point extending up onto the dorsal surface of the head, but not reaching the 

frontal. Two postoculars; the lower rests on the 5th and 6th labials. Temporals 2 + 3, the 

two of the first row in contact with both postoculars—Eight supralabials on each side, of which 

the 3rd, 4th and sth enter the orbit. Ten pairs of infralabials, those of the first pair in contact 

on the mental groove, those of the first six pairs in contact with the chin-shields. Of the latter 

those of the second pair are somewhat narrower and a little shorter than those of the first. 

They are succeeded by 2 to 3 rows of narrow, oblong throat shields, as far as the abdominal 

plates. 

Bopy ScaLzs in 17 longitudinal rows, only those of the 6 to 8 middorsal rows weakly 

keeled. Ventrals 221 to 223, the lateral portion bent at a distinct though not sharp angle. 

Anal simple. A simple horny scale follows 103 pairs of subcaudals. 

Cotor. Head to the middle of the frontal deep black, from there to the third scale of 
the neck gray in a fully mature specimen (a), pure white in a small juvenile (b). Ground 
color of the back reddish gray; very many (47 to the vent in a, 36 in b) deep brown, light- 
edged cross-bands, whose lateral edges descend almost onto the ventral surface; from the 

second third of the body onward these are cut through, as in O. orientalis Hilgd., by a longi- 
tudinal line passing along the fourth scale row, so that the lower portions thus isolated form a 

separate row of spots. Alternating with the latter is a small brown spot on the upturned por- 
tion of many of the ventral shields, likewise forming a row of spots on each side. The tail also 
has a row of deep brown transverse spots above, which in the smaller specimen encircle the 

ventral surface in the form of complete rings (18 in number). The brown transverse spots of 
the back become increasingly shorter posteriorly; the first, situated on the nape, extends for 

more than 17 scale-lengths, the succeeding ones become gradually shorter, until from the 
second third of the body onward the light interspaces are greater in extent (particularly in the 

juvenile). The underside of the head and body is yellowish white, that of the tail gray-brown 

in the adult, in the juvenile, as just said, divided by complete transverse rings. 

The hemipenis is essentially like that of fasciatus, differing noticeably only 

in the much greater prominence of the sulcus lips which are, in ruhstrati, un- 
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usually well developed throughout. (Description based on a specimen from 
Chungan Hsien.) 

Distribution:—This species is known in China only from Huangchiakou 

and Mt. Omei in Szechwan; the Lushan in Kiangsi; Chungan and Futsing 
Hsiens in Fukien; and Lungtou in Kwangtung. 

It was described from Formosa but is not known from elsewhere outside 
of China. 

Habits and Habitat:—The five specimens of ruhstrati secured by me in 
Fukien were found in forested mountains. Mell (1922, p. 119) found his 

Lungtou example in a forest, while Maki (1931, p. 126) remarks that it is ‘‘not 
rare in the mountain region of Formosa.”’ 

The fact that the three Kuatun individuals collected by me were en: 

countered at night in stream beds (Pope, 1929, p. 429) may be taken as evi- 

dence of nocturnal habits and fondness for the proximity of streams. However, 
the presence of a skink in one and a species of Takydromus in another stomach 
of this series does not suggest a preference for the proximity of flowing water! 

Perhaps ruhstratt was found near the streams only because most of our night 
hunting was confined to stream beds. 

I observed ruhstrati to be quick and agile. One individual struck when 
annoyed (1929, l.c.). 

The 672 mm. Chungan Hsien female in the American Museum contains 4 

well-developed, elongate eggs, one of which measures 33 x 8 mm. (Pope, 1929, 

L.c.), but contains no embryo large enough to be revealed by gross examination. 

It was collected between July 9 and September 3. In this connection, it should 

be noted that the type and paratype of futsingensis were taken on September 3. 

They are, apparently, juveniles of a single brood, since they are strikingly alike 
in pattern, exactly the same size, and were found together. 

Material. examined:—I have seen all of the 9 Chinese examples described 
in Table XXI. 

Remarks:—Many characters, chief among which are the structure of the 

hemipenis and the arrangement of the teeth, combine to prove beyond doubt the 

close alliance of fasciatus and ruhstrati, and their allocation in different genera is 

unthinkable. In view of this, and pending a complete revision of the Lycodon- 
Dinodon group, there is little left to do but put rvhstrati in the genus Lycodon 
where it must occupy a position near to fasciatus. 

Stanley’s 1914 (p. 27) and 1916 (p. xv) records of ‘‘Lycondon setpentrio- 
nalis” and Lycodon septentrionalis, respectively, may be based on specimens of 
either L. ruhstrati or Dinodon flavozonatum, or a mixture of both. As indicated 
under D. flavozonatum, Boulenger’s 1899 (p. 165) Kuatun record of Dinodon 

septentrionalis is based on three specimens of flavozonatum. 
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49. Lycodon subcinctus Boie 

Figure 45 

Lycodon subcinctus Boie, 1827, Isis, p. 551 (type locality, Java).—Smith, 1923, Journ. Nat. Hist. Soc. Siam, VI, 

p. 202 (Kachek, Hainan).—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 440 (Nodoa, Hainan). 

Ophites subcinctus Duméril and Bibron, 1854, Erp. Gén., VII, p. 398 (China). 

Homalopsis buccatus Hallowell, 1860, Proc, Acad. Nat. Sci. Phila., XII, p. 504 (Hongkong) (not of Linnzus, 

Te maculatus Cope, 1895, Trans. Amer. Phil. Soc., (2) XVIII, p. 216, Pl. xxiv (not Megalops 

maculatus Hallowell, 1860). 

Description:—Upper labials 8, 3rd, 4th and 5th entering orbit; loreal en- 

tering eye; preoculars absent; postoculars 2; anterior temporals single; pos- 

terior temporals 2; scales very feebly keeled, in 17 rows on neck and at mid- 

body, 15 before vent; ventrals 197; subcaudals 77; length 452+112 mm. 

Color, black above with narrow, light cross-bands anteriorly; uniform brown 

posteriorly; light below. (Description based on a female from Nodoa.) 

The juvenile specimen secured at Kachek by Smith (1923, p. 202) has 199 
ventrals, 78 subcaudals, 13 light cross-bands on the body. All the light bands 

are presumably distinct, a condition doubtless due to immaturity. 
The example in the Naturhistorisches Museum collected by Neumann and 

labeled Foochow has 221 ventrals, 77 subcaudals, 17-15 scale rows, no pre- 

oculars, 2 postoculars, 8 upper labials, the 3rd, 4th and 5th entering the orbit, 

single anterior temporals, and a total length of only 344 mm. It, too, has 
distinct, light cross-bands throughout, 12+4 in number. 

Mertens (1930, p. 297) records an individual 880 mm. in total length. 

es 

Fic. 45. Lycodon subcinctus. x 3. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. No. 

27755 from Nodoa, Hainan, 
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Cope’s (1895, Pl. xxiv, fig. 2) figure of Anoplophallus maculatus is ap- 
parently an illustration of the hemipenis of U. S. Nat. Mus. No. 7359 which, 

in turn, is the Hongkong specimen of Lycodon subcinctus identified by Hallowell 
in 1860 (p. 504) as ““? Homalopsis buccatus’’ (Stejneger, 1925, p. 91, and 1926, 

Art. 16, pp. 1-3). Ihave no male subcinctus at hand and therefore cannot com- 
ment on Cope’s figure. 

Distribution:—In China, L. subcinctus has been secured on Hainan and at 

Foochow. It would be well to have confirmation of the latter record, but, since 
subcinctus is definitely known to occur on Hongkong (Wall, 1903, p. 88), there 
is little reason to doubt its presence along the southern Chinese coast. 

Distributed from southeastern China southward through the Malay Archi- 
pelago (Mertens, 1930, l.c.) to Palawan (Taylor, 1922, p. 124). 

Habits and Habitat:—Although subcinctus has been taken only at relatively 
low altitudes in China, it ascends to at least 5400 feet on the Malay Peninsula 
(Smith, 1930, p. 46) and to considerable elevations in the East Indies (Mertens, 
1930, l.c.). 

Mertens (1930, l.c.) found this species on Sumbawa in dry as well as wet 
situations. He states that it is nocturnal and bites viciously when picked up. 
A specimen caught by him vibrated the tail just as did one observed by me on 
Hainan (Schmidt, 1927, p. 441). My Hainan example was discovered on an 
open, dry hill far from water and actually in the Mission Compound. It was 
quick in its movements and struck only while crawling. 

As far as I can ascertain, subcinctus eats only skinks (Guenther, 1864, p. 
323, Flower, 1899, p. 665, and Mertens, 1930, p. 298). The Nodoa specimen in 
the American Museum contains remains of a small Mabuya multifasciata, the 
same species found by Mertens in a Sumbawa specimen. 

Kopstein (1930, p. 303, fig. 5) reports that a female, collected in western 
Java, laid, from May 20-24, 5 eggs measuring 35-36 x 12.5-13 mm. and that 
these eggs hatched on August II. 

Material examined:—I have seen only 2 Chinese specimens, 1 from Nodoa, 
in the American Museum, the other from Foochow, in the Naturhistorisches 
Museum, Vienna. I have also examined U. S. Nat. Mus. No. 7359 from 
Hongkong. 

Genus Dinodon Duméril 

Dinodon Duméril, 1853, Mém. Acad. Sci. Paris, XXIII, p. 463 (type, D. cancellatum). 

Eumesodon Cope, 1860, Proc. Acad. Nat. Sci. Phila., XII, p. 262 (type, E. semicarinatus). 

Lepidocephalus Hallowell, 1860, Proc. Acad. Nat. Sci. Phila., XII, p. 498 (same type). 

In addition to the species treated below, this genus, as here conceived, 
includes D. semicarinatum, of the Riu Kiu Islands, and D. orientale, of Japan 
proper. 
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Wall (1911, p. 953) has shown that the generic characters used by Bou- 

lenger (1894, p. 1) to separate Dinodon and Lycodon do not hold. Wall, how- 

ever, points out that a difference not noticed by Boulenger does exist between 

the maxillaries of these genera for, in Dinodon, there are three teeth in the 

posterior group but only two in Lycodon. I find that this difference seems to 

hold good for D. orientale (U.S. Nat. Mus. No. 34543, maxillary count 5+3+3 
right, 5+3+2 or 3 left) and D. semicarinatum (U.S. Nat. Mus. No. 7354 A, 
maxillary count 7+2+3 right, 6+3+3 left) as well as for the species of both 
genera treated in the present work. Wall (1911, l.c.) found two teeth in the 

hindermost group of Lycodon aulicus, striatus, fasciatus, travancoricus, jara and 

flavomaculatus. Although it may be justly argued that such a difference should 

not be considered of generic importance, I believe that other characters will 
prove to be corroborative, and certainly the distributions of the respective 
genera are distinct enough. Unfortunately, lack of material prevents my going 
into the matter more fully. A comparison of hemipenes will, I think, be most 

likely to give results. 

Oxsvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Color blackish above with numerous, narrow, red or yellow cross-bands; scales smooth 

or keeled middorsally. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Blackish above with red cross-bands; loreal extended backward, 

usually entering eye; scales smooth or with a few middorsal rows 
weakly keeled posteriorly; usually 12 maxillary teeth............ rufozonatum, Pp. 201 

II. Blackish above with yellow cross-bands; loreal seldom extended 

posteriorly, always excluded from eye; 6 to 9 scale rows more or 

less distinctly keeled at midbody; 13 maxillary teeth............. flavozonatum, p. 198 

50. Dinodon flavozonatum Pope 

Figure 46 

Dinodon septentrionalis Boulenger, 1899, Proc. Zool. Soc. London, p. 165 (Kuatun, Fukien) (not of Guenther, 

1875). 
Dinodon semicarinatus Mell, 1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 119 (between Linping 

and Chungsun, Kwangtung, 630 meters) (not of Cope, 1860).—Vogt, 1922, p. 139 (not of Cope, 1860). 

Dinodon flavozonatum Pope, 1928, Amer. Mus. Novitates, No. 325, p. 2 (type locality, Chungan Hsien, Fukien); 
1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 433, figs. 12 and 13 (amplified description). 

Description:—Upper labials 8, 3rd, 4th and 5th entering eye; preoculars 
single; postoculars 2; anterior temporals 2; posterior temporals 2 or 3; scales 

distinctly keeled, in 17 rows on the neck and at midbody, 15 before vent; ven- 

trals in fifteen males 211-221, in four females 212-218; subcaudals in ten males 

81-88, in four females 80-84; light dorsal bands 51 to 78 on body, 17 to 24 on 
tail; the four largest males measure from snout to vent 825, 815, 805 and 790, 
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the only four females 671, 668, 590 and 460 mm. (Description based on nine- 
teen paratypes from the type locality.) 

The specimen described by Vogt in 1922 (p. 139) as semicarinatus is a 

male with 220 ventrals. It is in the Berlin Museum. 
Two paratypes (Nos. 34370 and 34375) agree in having 7+3+3 maxillary 

teeth on both sides, while a third (No. 34373) has 6+4+3, and still another 

(No. 34372) 6+4+3 on one side, 7+3+3 on the other. The teeth of the 
anterior group (6 or 7) noticeably increase in size from front to rear, those of 

the middle group are subequal in size and relatively small, those of the last 
unequal in size, the first two being much the larger and rivaling the posterior 
tooth of the first group in size. 

Fic. 46. Dinodon flavozonatum. Type. x2. a. Dorsal view of head. b. Ventral view of head. c. Lat- 

eral view of head. d. Pattern of body, 

The original description of the type, a male, follows: 

Rostral broader than deep, plainly visible from above; internasals much shorter than 
prefrontals, which are a little shorter than frontal; frontal slightly longer than broad, just as 

long as its distance from rostral; length of parietals equals their distance from end of snout. 
Loreal longer than deep, not entering eye. One pre- and 2 postoculars; temporals 2-3. Eight 
upper labials, third, fourth, and fifth entering eye; 10 lower labials, first 5 in contact with 

anterior chin-shields which are as long as, and slightly broader than, posterior. Scales in 17 
rows to a point opposite seventy-first ventral plate from anus where fourth row drops out; 

in 15 rows posterior to this; 7 rows feebly keeled at midbody; all scales smooth on neck. Ven- 
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trals 218; anal entire; subcaudals 87; apical pits double. Total length 965 mm., 0.20 of which 

is tail length. 
The uniformly black ground-color of the dorsum is crossed anterior to the vent at regular 

intervals by 68 narrow, yellow bands each about half as wide as a scale is long. Every band 

divides on the fifth scale-row, each half joining a branch from the adjacent ones before de- 

scending to the ventrals. This lateral pattern is not very distinct and encroaches slightly on 

the white ventrals. Most of the 21 tail-bands are as wide as a scale is long, and none of them 

splits laterally. The subcaudals are black, weakly light mottled. The top of the head is black 
save for a yellow stripe from behind the eye to the angle of the mouth; narrow yellow borders 

on some of the plates, and a nuchal, V-shaped, yellow band with its apex on the posterior tips 

of the parietals. The first 2 and the eighth or last upper labials are black, the rest black and 

yellow. The throat is white, except for black trimmings on the anterior lower labials. The 
yellow of the dorsum fades with preservation into a dirty white. 

The hemipenis extends to the twelfth to thirteenth subcaudal plates. It is 
strikingly like that of rufozonatum but differs in certain details as enumerated 

below: 

a. Only bare traces of the papilla-like structures so evident at the extremity of the 

rufozonatum hemipenis are discernible in flavozonatum, the end of the organ in this form being 

almost perfectly smooth. 
b. The minute spines of rufozonatum are greatly thickened basally, while those of the 

other species are only moderately so thickened. 
c. The longitudinal ridge enclosing the sulcus is nearly uniformly developed throughout 

in flavozonatum, while in rufozonatum it is poorly developed proximally, well developed dis- 

tally, and abruptly reduced in size near the extremity of the organ. 

Distribution:—This species has been secured only in Chungan Hsien, 

northern Fukien; and from between Linping and Chungsun in northern 

Kwangtung. 

Habits and Habitat:—Dinodon flavozonatum was encountered by me only 

in the high forests about Kuatun and Sanchiang where it was not uncommon. 

Mell (1922, p. 119) also secured it at considerable altitude (650 meters) in 

Kwangtung. 
This species resembles rufozonatum in disposition (Pope, 1929, p. 434). 
One of the paratypes had eaten a lizard (Takydromus), another a skink 

and a third a fully adult Amblycephalus stanleyi (not a “‘snake of the genus 
Holarchus’’ as originally stated by me in 1929 on page 434). 

Material examined:—I have seen the following material: the type and 19 

paratypes, in the American Museum; 2 specimens from Kuatun, in the British 
Museum; 1 from between Linping and Chungsun, in the Berlin Museum; and 
1 from Kuatun, in the U. S. National Museum (received in exchange from the 
British Museum). 

Remarks:—The relationship of the present species to rufozonatum is un- 
doubtedly close but the two forms are, nevertheless, quite distinct. Due to my 
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failure to emphasize their differences, Werner (1929, p. 59) and Chang (1932, p. 
55) have been led to discredit the specific distinctness of flavozonatum. In order 

to settle the matter finally, I have prepared the following list of major reasons 

for separating the two forms: 

1. The hemipenes of the two snakes differ as explained in detail above. 
2. The narrow dorsal bands are constantly red in rufozonatum, but yellow in flavozonatum, 

and this character is just as reliable in northwestern Fukien where the ranges of the species 

overlap as elsewhere. 

3. The loreal is constantly well separated from the eye in all of the twenty Chungan Hsien 

flavozonatum, while it enters the orbit in eleven of the twelve Fukien and Kiangsi rufozonatum 

recorded by me in 1929 (p. 432). Schmidt (1927, p. 524) found that it enters the eye in 69% 

of the fifteen Anhwei rufozonatum reported by him. Although an occasional rufozonatum 

loreal may match a flavozonatum one in shape, this scale is nearly always much more elongate 
and posteriorly extended in the former than in the latter species. 

4. D. rufozonatum is essentially a smooth scaled snake with faint keels frequently present 

far posteriorly on a few middorsal rows, but flavozonatum constantly has from six to nine rows 
more or less distinctly though not heavily keeled at midbody. 

5. D. flavozonatum usually has a slightly higher maxillary tooth count than rufozonatum. 

6. D. flavozonatum is a more slender snake than rufozonatum and probably never attains 

the girth constantly reached by that form. 
7. As far as is known, flavozonatum is solely an inhabitant of high, mountain forests, while 

the red-banded species, except along the southern periphery of its range, frequents low, open 

country. 

51. Dinodon rufozonatum (Cantor) 

Figure 47 

Lycodon rufo-zonatus Cantor, 1842, Ann. Mag. Nat. Hist., IX, p. 483 (type locality, Chusan Island). 

Dinodon cancellatum Duméril and Bibron, 1854, Erp. Gén., VII, p. 447 (type locality unknown). 

Coronella striata Hallowell, 1856, Proc. Acad. Nat. Sci. Phila., VIII, p. 152 (type locality, Ningpo). 

Eumesodon striatus Cope, 1860, Proc. Acad. Nat. Sci. Phila., XII, p. 263. 

Dinodon rufozonatus Peters, 1881, Sitzber. Ges. Naturf. Freunde Berlin, p. 89 (China). 

Dianodon rufozonatus Cope, 1895, Trans. Amer. Phil. Soc., (2) XVIII, p. 215, Pl. xx (hemipenis of Chinese 

specimen figured). 

Dinodon rufozonatum Stejneger, 1907, Herp. Japan, p. 358 (Peiping). 

Lycondon rufozonatus Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 26 (Fukien; Ningpo; 

Shanghai, Soochow and Wusih, Kiangsu; Tatung, Anhwei; Kiukiang, Kiangsi; Szechwan; Tsinan, 

Shantung; and Peiping). 

Dinodon rufozonatum williamsi Schmidt, 1925, Amer. Mus. Novitates, No. 175, p. 2 (type locality, Changsha, 
Hunan); 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 525, fig. 15 (amplified description).—Pope, 1929, 

LVIII, p. 431 (Yenping and Chungan Hsien, Fukien; Hokow, Kiangsi). 

Dinodon rufozonatum rufozonatum Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 523 (Hsinglungshan, 

Hopei; Niangtzekwan and Chintzu, Shansi; Ningkwo and Wuhu, Anhwei). 

Dinodon rufozonatum yunnanense Mell, 1929, Lingnan Sci. Journ., VIII, p. 207 (type locality, western Yunnan). 

Description:—Upper labials 8; preoculars single; postoculars 2; anterior 

temporals 2; posterior temporals 3, very rarely 2; scales smooth or very faintly 

keeled posteriorly, in 17, rarely 19, very rarely 20, rows on the neck, 17, rarely 

19, at midbody, and 15, very rarely 17, before the vent; ventrals in eight males 
195-198, in nine females 191-197; subcaudals in seven males 67-69, in eight 
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females 64-68; narrow dorsal cross-bands in fourteen specimens 45-66 on body, 
16-23 on tail; three largest males from snout to vent 910, 859 and 810, three 

largest females 980, 825 and 810 mm. Color, black with narrow, red cross- 

bands; head black, the plates conspicuously margined with red; pale yellow 

below. (Description based on seventeen specimens from the Western Hills.) 

This species is remarkable in lacking the usual distinct sexual dimorphism in 

ventral counts. In fact, the higher number of ventrals is more often seen in the 

males of rufozonatum but the difference is never great. Females appear to ex- 

ceed the males somewhat in size even though the difference is not always 

noticeable (Pope, 1929, p. 432, Chang and Fang, 1931, p. 278, and the fore- 
going description). 

Fic. 47. Dinodon rufozonatum. x 134. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. 

No. 29392 from the Western Hills, Hopei. 

Schmidt’s (1925, No. 175, p. 2, and 1927, p. 525) subspecies williamsi was 
based on Changsha specimens with rather high ventral, subcaudal and dorsal 

cross-band counts, but a study of material from widely separated localities 
proves that these high counts do not vary consistently with geographical dis- 
tribution but rather with altitude, and even this correlation does not hold in 

Korea where high counts prevail at low altitude, or in southwestern Szechwan 

and northern Yunnan, where low counts are found at high elevations. It can 
only be said that rufozonatum exhibits slight but definite tendencies to increase 

or reduce its number of vertebree and cross-bands whenever subjected to a 

certain degree of isolation. Table XXII giving selected counts will serve to 
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eee: SUBCAUDAL AND DORSAL CROSS-BAND COUNTS OF DINODON RUFOZONATUM 

Locality Regus eh Ventrals Subcaudals estate nee 
Specimens Reference 

VENDING.) s:< sls eo see Infop 213 79 61 + 19 Amer. Mus. 

Chungan Hsien....... 9 207-219 (6)80-88 | 56-74 + (6)16-29| Amer. Mus. 

ITOKOW sia sistns «rss tne 19 + 107] 209 and 212] 76 and 79 | 63 and 54+ 15 | Amer. Mus. 
and 20 

UNGTIP DOM fasten soe eke I Q 197 69 54 +15 Mus. Comp. Zool. 

SHAM OAM Gets oie) sige ae oe 4 185-201 57-69 Boulenger, 1893, p. 362 

INGhallotnl AeA atameeeds 10 189-209 61-75 Chang and Fang, 1931, 
p. 278 

Ningkwo and Wuhu 13 196-205 (11) 65-84 Amer. Mus. 

NetSHaner ac kc item hain toe 2 203 67-72 Boulenger, 1893, p. 362 

Ghanpshase. ceeyen see 6 207-213 77-86 59-87 + 21-34 | Amer. Mus. 

HV WELUMAT Goes seas. 2 211-212 82-88 U.S. Nat. Mus. 

between Yungning, 
Yungpeh and Likiang. Io! 187 67 Werner, 1924, p. 46 

ONIN GUAT israel as os 2 185-186 (1)68 U.S. Nat. Mus. 

StichOwee sect uieeins ele 5 208-221 (2)85-86 U.S. Nat. Mus. 

ester timp ayer cvensin et eessne I 204 72 Boulenger, 1893, p. 362 

Hsiaomienhsi, Hochuan I 213 70 65 + 18 Chang, 1932, p. 54 

Nehanyyaaaasniceak sa: 19 201 67 + 16 Mus. Comp. Zool. 

Chintzu cee Io 198 64 56 + 109 Amer. Mus. 

Niangtzekwan........ it Gf 198 73 61 + 21 Amer. Mus. 

Peiping sj unieas tena 10 192-200 (9)64-74 Tchang, 1932, p- 3 

Hsinglungshan........ Io'+1 9/193 andig5| 68and? 63 + ca we Amer. Mus. 
si+? 

Tsinan region......... II 197-203 (9)66-76 62-85 + 20-28 | Amer. Mus. 

Keeijo,eorea).)- seri. 1 Q 210 63 is ae EY Maki, 1931, p. 121 

Fusan, Korea......... Io 201 73 Slevin, 1925, p. 99 
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illustrate this point. The figures in parentheses indicate the number of speci- 
mens on which the count is based when the number is less than that given in the 

second column, differences due chiefly to mutilated tails. 

Three specimens in the American Museum (Nos. 17454 and 29392-93) 

agree in having 6+ 3+3 maxillary teeth on each side, while a fourth (No. 17455) 

has 7+3+3 on both sides. In group arrangement as well as relative size of the 
teeth within each group, rufozonatum resembles flavozonatum. Wall (1911, p. 

953) has already pointed out one error in Boulenger’s 1894, p. 360, figure of the 

rufozonatum maxilla, while in all probability a second one also exists, i.e., the 

anterior group is shown with one or even two too few teeth. 

Cope’s (1895, Pl. xx, fig. 10) figure of the rufozonatum hemipenis is 

inaccurate in the following respects: 

1. The calyces as shown cover a much too extensive area and are too uniform in structure. 

2. The papilla-like structures found at the extremity of the organ are entirely omitted by 
Cope. 

i 3. The longitudinal ridge involving the sulcus is actually much larger and more con- 

spicuous distally than proximally but ends abruptly just proximal to the tip of the hemipenis. 

In Cope’s illustration this ridge appears to be uniformly developed throughout. 

One or two characters in addition to those discussed here or discernible in 
Cope’s figure are described under D. flavozonatum where the hemipenes of that 

species and the present one are compared. 

Distribution:—Dinodon rufozonatum is known from the following localities 
in China: 

Yunnan: Tali; between Yungning, Yungpeh and Likiang. 
Szechwan: Ningyuan; Chengtu; Kiating; Siichow; Suining; Hsiaomienhsi, Hochuan. 

Hunan: southwestern part; Changsha. 

Hupeh: Ichang; Hankow. 

Kiangsi: Kiukiang; Lushan and Kuling; Hokow. 

Fukien: Foochow; Yenping; Chungan Hsien. 
Chekiang: Chusan Island; Ningpo and region; Hangchow; Kashing. 

Anhwei: Tatung; Ningkwo; Wuhu; Chuchow. 

Kiangsu: Shanghai and region; Soochow; Wusih; Nanking. 

Shantung: Tsingtao region; Weihsien; Tsinan and region. 

Hopei: Tsangchow; Peiping; Western Hills; Hsinglungshan. 

Shansi: Niangtzekwan; Chintzu. 

I am unable to locate Stanley’s (1917, p. xiii) ‘‘Pingchiao Quarry.”” Bou- 
lenger’s 1893 (p. 361) Hoihow record may now be disregarded (Stejneger, 1907, 
p. 318), while I have determined by direct examination that the Laos snake 

questionably referred to the present species by Angel (1929, p. 79) is altogether 

a different form. 

Maki (1931, p. 119) reports rufozonatum as common on Formosa and Tsu- 
shima but rarer in Korea, and Mori (1929, p. 3) includes it in his list of Quelpart 
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reptiles. Although rare in Manchuria (Sowerby, 1930, p. 19), it has been re- 

ported as far north as Harbin (Mori, 1927, p. 142). Emelianov (1929, p. 41) 
has failed to secure confirmation of Miiller’s 1892 (p. 205) Vladivostok record, 

so it is presumably lacking in the coastal region of eastern Asia north of Korea. 

Habits and Habitat:—There is much difference of opinion in regard to the 

habitat preference of this snake, for it has been described as ‘‘perfectly terres- 

trial” (Chang and Fang, 1931, p. 278), as a “land snake” (Boring, Liu and 

Chou, 1932, p. 60) and as a ‘field snake” (Stanley, 1914, p. 26), on the one 
hand, but as ‘‘aquatic,’’ or ‘more commonly found about water courses’”’ 
(Jacot, 1931, p. 42, and 1923, p. 260), and ‘‘very common in the proximity of 

water” (Maki, 1931, l.c.), on the other. Moreover, Chang and Fang (1931, 
l.c.) state that it lives in houses. My own observations (partly stated in 1929, 

Pp. 431 and 433) confirm all of the diversified opinions enumerated above, and 
I believe that, in the low country of central China, rufozonatum not only con- 

stantly frequents the vicinity of water but occurs almost everywhere else as 
well. Its feeding habits support these conclusions as shown in detail below. 

The vertical range of rufozonatum is very great, as is proved by its presence 

in the mountains of northern Hopei (Hsinglungshan), Fukien (Chungan Hsien), 

Szechwan (U. S. Nat. Mus. Nos. 76248-9 from Ningyuan collected at 6200 

feet) and northern Yunnan (Mell, 1922, p. 119, and Werner, 1924, p. 46). In 

spite of these altitude records, the snake in question is really more at home in 
the river plains and slightly elevated regions of central China. 

In China, D. rufozonatum is known to be common at Shanghai (Wall, 1903, 
p. 89, etc.); Kiukiang and in the Lushan (Guenther, 1888, p. 171, and 1892, 

p. 241); about Tali (Mell, 1922, l.c.); at Kiating (Guenther, 1892, l.c.); and 

Peiping (Boring, Liu and Chou, 1932, l.c.). I found it abundant at Ningkwo 
but much less evident in the Kuatun-Sanchiang mountains (1929, p. 433). 

The relatively omnivorous feeding habits of rufozonatum deserve special 

notice. It has been known to eat fishes, frogs (Rana and Bufo), lizards, snakes, 
young birds and even a guinea pig! The following data illustrate the point in 
question: 

1. Wall (1903, l.c.) found a toad (Bufo) in the stomach of a specimen from the Shanghai 
region. 

Zi 2. Jacot (1923, l.c.) states that rufozonatum feeds on frogs and toads in Shantung. 
3. Chang and Fang (1931, l.c.) discovered beetles and ants in Nanking specimens. This 

fact points to the consumption of amphibians, probably toads. Another Nanking rufozo- 

natum had devoured a young guinea pig. 

4. Maki (1931, l.c.) finds that Formosan rufozonatum preys on toads (Bufo), smaller 
snakes and fishes. 

5. An 850 mm. specimen was brought to my camp at Hsinglungshan in the act of swal- 

lowing a 440 mm. viper (Agkistrodon), while, near Ningkwo, I caught a rufozonatum by means 

of a frog tied to a long string. At Chintzu, in Shansi, I fed captive individuals on young birds, 
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juvenile Elaphe dione, frogs and toads (Rana nigromaculata and small Bufo bufo gargarizans), 
geckos and other lizards (Eremias). 

Dissection of specimens in the American Museum has given the results set 
forth in Table XXIII. 

TABLE XXIII. FOOD OF DINODON RUFOZONATUM FROM CHINA 

Locality eee Prey 

Dsinan region... =... +. I frog (Rana) 

Western Hills......... I frog (Rana nigromaculata) 

Western Hills......... I toad (Bufo bufo gargarizans) 

Chintz erica teiels rocks 2 unidentifiable remains of fish 

Chintzaee sate ne tereais 1. | loach (Barbatula) 

Chintz sve oes. ceoher saat I lizard (Eremias) 

INinokwovccriestte oe I frog (Rana limnocharis) 

INS SOs Shea moGnneoe I frog (Rana) 

Nin ok Wort tyres etree: I unidentifiable remains of a frog 

Venpingerer cree rnc I loach (Misgurnus) 

Chungan Hsien....... I frog 

Chungan Hsien....... I skink (Eumeces elegans) 

Chungan Hsien....... I skink 

All the notes on the feeding habits of rufozonatum formerly given by me 

(1929 on pp. 431 and 432) have been incorporated in the table. 

In 1929 (p. 431), I reported that 11 well-developed eggs, one of which 
measured 15 x 13 mm., were found in a female, while a second individual con- 

tained 8 well-formed and 3 poorly developed ones. Both of these specimens 
are from the Tsinan region and measure 775 and 930 mm. in body length, 

respectively. Two additional specimens in the American Museum, both from 
Changsha, are embryos obviously on the point of hatching. The eggs from 
which they were taken are 33 and 38 mm. in greater diameter, while the snakes 

themselves measure 232 and 242 mm., total length. Each has an egg-tooth. 
The color pattern of these snakes is similar to that of the adults from the same 
locality. The extreme scarcity of references in the literature to the breeding 

habits of this species is indeed puzzling. 
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Wall (1903, I.c.) collected this snake near Shanghai and observed that its 
disposition is good, freshly caught specimens crawling composedly over their 
captor without biting or making serious attempts to escape. I have handled 

scores of individuals and arrived at the same conclusion, with the single reser- 

vation that a small percentage of individuals are treacherous, at times biting 
without notice. Instead of striking, these more aggressive individuals simply 

open the mouth and quietly bury the teeth in the flesh that happens to be 
nearest to their jaws. I also noticed that, when alarmed, rufozonatum some- 

times rolls itself into a compact, spherical mass. All observers agree that it is 

nocturnal. In general, it does not constrict its prey but on one occasion I saw 
a very weak individual attempt to overcome a toad by constriction. 

Material examined:—I have examined, among many others, the following 

specimens from China: 1 from Foochow, in the Naturhistorisches Museum, 
Vienna; and another from the same locality, in the Museum of Comparative 

‘Zoology; 1 each from Hankow and Foochow, and 2 from Ningyuan, in the 
U.S. National Museum. 

Remarks:—The relationship of rufozonatum to flavozonatum is discussed in 
detail under the latter. 

American Museum Nos. 21473 and 21474 were collected actually at Hsing- 

lungshan, not 26 miles south of this locality as recorded by Schmidt, 1927, p. 

523. One of these specimens is included in the table of ventral, subcaudal and 
dorsal cross-band counts. 

Genus Zaocys Cope 

Zaocys Cope, 1861, Proc. Acad. Nat. Sci. Phila,, XII, p. 563 (type, Coluber dhumnades), 

In addition to those included below, this genus comprises four species, 

namely, luzonensis of the Philippine Islands, fuscus of the Malay Archipelago, 

tenasserimensis of Tenasserim, and carinatus which is widely distributed from 

northern Siam southward into the Malay Archipelago. 

Opvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Size large; scales in even number of rows; alert, and quick in movements. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Black longitudinal lines more or less evident throughout length 

OL DOG Viseaer yet sy sane Wiest Se ofaha foes a5, 5 says aeeicinloe bas ew onsioteess dhumnades, p. 208 

II. Black longitudinal lines never present anteriorly, more or less evi- 

dent’ postentorl yaar ccs cieyectnelcis eee “Mateveveha aes ler San eveho ie Ses nigromarginatus, p. 214 

The strong tendency of many individuals of these two species to become 

uniformly black, even with early maturity, often makes their identification very 
difficult. When dark or black specimens are in hand, a close scrutiny from 
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various angles in different lights will often enable one to detect the fundamental 

pattern obscured by the ontogenetic melanism and accomplish an identification 

which at first seemed impossible. Placing an individual under water sometimes 

helps greatly in making out the basic pattern. 

52. Zaocys dhumnades dhumnades (Cantor) 

Figures 48, and 49, b 

Coluber dhumnades Cantor, 1842, Ann. Mag. Nat. Hist., IX, p. 483 (type locality, Chusan Island). 

Ablabes vittatus Duméril and Bibron, 1854, Erp. Gén., VII, p. 326 (type locality, China). 
Zaocys dhumnades Cope, 1861, Proc. Acad. Nat. Sci. Phila., XII, p. 563 (Ningpo). 

Coryphodon dhumnades Miiller, 1878, Verh. Naturf. Ges. Basel, VI, p. 61 (China). 

Description:—The head plates of this form are strikingly like those of 

montanus. ‘The scale formula is 16-14. 

Table XXIV shows the ventral and subcaudal counts for two series, the 

figures in parentheses indicating the number of specimens counted. 

TABLE XXIV. VENTRAL AND SUBCAUDAL COUNTS OF ZAOCYS DHUMNADES 
DHUMNADES FROM KIANGSU AND ANHWEI 

Ventrals Subcaudals 
_—$—$ $< Reference 

Range Average Range Average 

(11)190-195 | 193.3 (6)109-119 | 113.2 | Chang and Fang, 
1931, p. 267 

(19)189-197 | 196.3 | (12)108-124 | 115.0 | Chang and Fang, 
1931, p. 267 

(25)186-197 | 192.0 (9)105-118 | 113.0 | Schmidt, 1927, p. 
522 

Among eighteen Ningkwo examples, I find that 2 middorsal rows are 

keeled at midbody in sixteen, 4 in the remaining two, while before the vent, 2 
rows are keeled in fifteen, 4 in the remaining three. On the other hand, in 
Nanking material, Chang and Fang (1931, p. 267) reported variation in the 

“dorsal keeling from 2 to 6, 2 in six, 4 in ten, ... and 6 in the remaining cases.”’ 

They apparently had a series of thirty individuals. 
Chang and Fang, as shown in the foregoing table, indicate that in Nanking 

material, females have a higher average subcaudal count than males. This 
condition is very unusual and warrants further investigation. They give the 
maximum total length among twelve females and six males as 1955 mm. and 

1865 mm., respectively. 
Distribution:—As here conceived, typical dhumnades is found chiefly at low 

altitudes in the Yangtze Valley. The following localities at which it has been 

secured will serve to define its range more definitely: 
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Chekiang: Chusan Id.; Ningpo and region; Hangchow; Tunglu. 

Kiangsi: Lushan and Kiukiang. 
Anhwei: Ningkwo; Chuchow. 
Kiangsu: Nanking; Soochow; Shanghai and region. 

2 =f es se AKA 

Fic. 48. Zaocys dhumnades dhumnades. x 134. a. Dorsal view of head. b. Lateral view of head. 
A.M.N.H. No. 24521 from Ningkwo, Anhwei. 

In 1929 (p. 415), I recorded one of the four Changsha specimens in the 
American Museum as typical dhumnades because of its low subcaudal count 
(112), but re-examination shows that its tail is incomplete and I am therefore 

considering it as montanus. This is more reasonable in view of the fact that the 
subcaudals in the other three Changsha examples number 117, 119 and 122, 

but only the tail of the latter is undamaged and even that one may have lost a 

few subcaudals. All four are males. 

Habits and Habitat:—Wall (1903, p. 90) has given an excellent account of 
this snake as follows: 

A very common snake about Shanghai and evidently throughout the Yangtse Valley, 
for there are many specimens in the Siccawei Museum. I have encountered it frequently, and 

consider its generic name most apt, as it is very active, swift, and clever to elude capture. I 
saw as many as four in a day’s ramble in the spring, when batrachians were clamouring in the 

water engaged on matrimonial matters. The snakes were each coiled up on the banks close 

to the water, and in low vegetation, awaiting the excursion of some unwary individual. One 
I saw coiled up similarly two yards or so away from two toads [Bufo bufo gargarizans], whose 
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curious behaviour it was that first attracted my attention. In spite of every care my presence 
was always detected by the snake before I was aware of its presence, and it immediately made 
off in great haste for the water, and disappeared among the roots of the aquatic vegetation. 

On one occasion in the summer I watched one for some time in a strip of grass in the open, 

myself unobserved; and it was most interesting to notice the method and care with which it 

beat the patch of grass like a harrier, prying into every recess in the ground or tussock that 

might harbour some possible prey. I have seen Chinese jugglers with this snake in their stock 

in trade, and I believe that it is this species that is even now occasionally met with in houses 

in the heart of the town of Shanghai. On October 3rd, 1901, I captured a young one recently 

hatched in camp which closely resembled the adult in colouring. 

My observations in the Ningkwo region, where I found this snake abun- 

dant along overgrown terraces and streams, in grassy fields and ravines, or 

near the edges of groves of trees, confirm Wall’s in nearly every detail. 

I secured concrete evidence of dhumnades’ fondness for frogs on several 
occasions in the field and now find frog remains in the stomachs of three Ning- 

kwo specimens, one of the three, a half-grown individual, holding no fewer 
than four Rana limnocharis. It is highly probable that the vicinity of water is 

frequently haunted because of the abundance of food there. 
Zaocys dhumnades is nervous and irritable but not vicious, some individuals 

being reluctant to bite until hard pressed. It has the habit of dashing away 

with great speed only to stop suddenly when cover is reached, the result being 

that it often seems to vanish completely. All the activity described above was 

observed during broad daylight, so this snake is certainly diurnal. 
The eggs adhere to one another when laid, number 13-17 to a clutch, and 

measure 35-65 x 20-30 mm. The shell is milky or pinkish white and has a 

rough surface. When deposited, the eggs contain rather advanced embryos. 
Oviposition requires about three hours for completion. (Chang and Fang, 1931, 

p. 268.) 

Material examined:—I have seen ‘hie following material: 25 specimens 

from Ningkwo, in the American Museum; the cotypes, and 3 from the Lushan, 

in the British Museum; 2 from Shanghai, and 1 from the Lushan, in the 

Senckenbergisches Museum, Frankfort; 1 each from Shanghai, Ningpo and the 

Lushan, in the Naturhistorisches Museum, Vienna; and 5 from Tunglu, in the 

Museum of Comparative Zodlogy. 

53. Zaocys dhumnades montanus Pope 

Zaocys dhumnades Guenther, 1896, Ann. Mus. Zool. Acad. Sci. St, Pétersbourg, I, p. 205 (Lungan, Saati 

(not of Cantor, 1842).—Stanley, 1916, Journ. N.-China Br, Roy. Asiat. Soc., (N.S.) XLVIL, p. xiv (Suining, 

Szechwan) (not of Cantor, 1842).—Werner, 1924, Denkschr. Akad. Wiss. Wien (math.-natur.), XCIX, p. 

47 (Hsikwangshan near Sinhwa, Hunan, 600 meters) (not of Cantor, 1842). 

Zaocys dhummades Mell, 1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 119 (part: northern Kwang- 

tung, near the Hunan boundary). 

Zaocys nigromarginatus Stejneger, 1925, Proc. U. S. Nat. Mus., LXVI, Art. 25, p. 87 (Siichow and Mt. Omei, 

Szechwan) (not of Blyth, 1854).—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 522 (part: Luan- 
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shihkou and Wanhsien, Szechwan),—Chang, 1932, Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VIII, p. 

50, figs. 15 and 16 (Chungking and vicinity, Szechwan, 500-700 meters; Hochuan and vicinity, Szechwan, 

700-720 meters; Chengtu, Szechwan, about 600-700 meters; and Mt. Omei, Szechwan, 860 meters) (not 

of Blyth, 1854). 
Zaocys dhumnades montanus Pope, 1928, Amer. Mus. Novitates, No. 325, p. 2 (type locality, Chungan Hsien, 

Fukien; paratypes from Yenping, Fukien; and Changsha, Hunan); 1929, Bull. Amer. Mus. Nat. Hist., 

LVIII, p. 417 (amplified description).—Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, 
p. 75 (Lohsiang, Kwangsi).—Angel and Bourret, 1933, Bull. Soc. Zool. France, LVIII, p. 133 (Chapa, Tong- 
king, about 1500 meters). 

Zaocys dhumnades dhumnades Pope, 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 417 (Changsha, Hunan) 

(not of Cantor, 1842). 

Zaocys nigromarginatus nigromarginalus Mell, 1931, Lingnan Sci. Journ., VIII, p. 207 (part: Szechwan). 

Description:—Upper labials 8, very rarely 9; preoculars 2; postoculars 2; 

anterior temporals 2, rarely 1; posterior temporals 2, very rarely 3; scales 
16-14, 2 middorsal rows keeled save on neck, rarely 4 rows keeled posteriorly; 

ventrals in nine males 191-203, in two females 200-203; subcaudals in one male 

131+, in one female 137. (Description based on eleven paratypes from 

Chungan Hsien.) 
Nearly all the eleven paratypes described above were skinned in the field, 

so accurate measurements are not available, but the skin of the longest indi- 

vidual, a female, is 2300 mm. in total length. The Chapa specimen recorded by 

Angel and Bourret (1933, p. 133) has a total length of 2561 mm. Its ventral 
and subcaudal counts are 209 and 137, respectively. 

Szechwan specimens generally have 6 middorsal rows keeled and are much 

darker than those from farther east. Additional material may show that a 
subspecific distinction can be made on the basis of these characters, but the 
matter is complicated enough at present and should not be made more so. The 

amount of keeling is, moreover, very variable. 

The original description of the type, a female, follows: 

Rostral broader than deep, visible from above; internasals shorter than the prefrontals, 
which are not as long as their distance from end of snout; frontal almost as long as its distance 
from tip of snout, just as long as parietals which are nearly as broad as long. Loreal longer 

than deep; a large preocular with a small one below; 2 postoculars; 2 anterior, and 2 posterior 
temporals. Eight upper labials, fourth and fifth entering eye; 10 lower labials, first 5 in con- 

tact with anterior chin-shields. Scales reduced from maximum of 16 to minimum of 14 at a 

point opposite 103d ventral; smooth on neck, 2 rows sharply keeled at midbody and before 

vent. Ventrals 195; anal divided; subcaudals 123+. Total length 1475 mm.+, about 0.28 
occupied by tail. 

The posterior half of the body above and below is slaty black. The milky color of the 
throat and ventral surface of the head merges with the darkening belly color. Anteriorly, on 

either side of the 2 mid-dorsal rows of scales, is a black stripe, itself covering 2 scale rows. 

Below this stripe the scales have black borders and bluish centers. The lateral tips of the 
ventrals are edged with black. Some distance posterior to the head the scales of the third 
row lose their light centers forming a narrow, black stripe that is soon lost in the uniform 

black of the posterior section of the snake. The top and upper sides of the head are slate- 
colored. 
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The hemipenis is not divided and extends to a point opposite the eleventh 

to twelfth subcaudal plates. Proximally, two large basal spines or hooks lie 

adjacent to each other but removed from the sulcus by a small space. A 

spinous area begins immediately distal to the hooks. Its spines extend in four 
or five poorly defined series across the organ, and are short, thick and relatively 

uniform in size. Each spine is surmounted by a sharp point. These spines 
give way abruptly to a calyculate area occupying nearly two thirds of the 

entire hemipenis. The edges of the calyces are finely and shallowly scalloped, 

while the calyces themselves gradually decrease in size toward the end of the 

organ. This decrease in size is not uniform, for the calyces opposite the sulcus 

maintain a larger size than those adjacent to it and end at a point a little distal 

to them. Moreover, these larger and more persistent calyces tend to become 

flounce-like in appearance, due chiefly to a reduction in size of the longitudinal 
connecting walls. The lips of the sulcus are calyculate in the calyculate region 
but almost entirely smooth in the spinous area. (Description based on a speci- 
men from Luanshihkou.) 

Distribution:—I am considering montanus as the form that supplants 

typical dhumnades in greatly elevated plateau regions and high mountains from 

western Szechwan to the mountains of Fukien, Kwangtung, Kwangsi and 
Tongking (Angel, 1933, p. 133). 

The following locality records are probably based on this highland form: 

Fukien: Yenping and Chungan Hsien. 

Kwangtung: mountains of the extreme north, near the Hunan boundary. 

Kwangsi: Lohsiang. 

Hunan: Changsha; Hsikwangshan. 

Szechwan: Wanhsien; Luanshihkou; Chungking and vicinity; Hochuan and vicinity; 

Suining; Siichow; ‘‘Ngaulinchiao,” east of Sichow; Mt. Omei; Chengtu; Lungan. 

Tongking: Chapa. 

Stanley’s (1914, p. 27) record for Sian requires confirmation. Boettger’s 
(1898, p. 40) Hongkong record is possibly based on transported material, but 
the recent (Angel, 1933, p. 133) discovery of montanus in Tongking removes 

much of the doubt from this record. Indisputable confirmation of its presence 

on Hongkong would be most welcome. 

Habits and Habitat:—This snake is not uncommon in the Sanchiang moun- 

tains of Chungan Hsien, where the type and eleven paratypes were secured. 

Three of the four Changsha specimens in the American Museum contain 
remains of frogs. These remains in two of the three are readily identifiable as 
Rana rugulosa. 

The type was collected between April 25 and September 3 and holds 5 well- 

developed eggs. Another Chungan Hsien specimen measures 1125 mm. from 
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snout to vent and contains 10 advanced eggs, one of which is 47x 15 mm. in 

greater and lesser diameters. The embryos in these clutches are still in the 
earliest stages of development. The female with 10 eggs was secured between 

June 12 and July 20. 

Material examined:—I have seen the following specimens: 12 from Chung- 

an Hsien, 1 from Yenping, 4 from Changsha, 1 from Luanshihkou, and 2 from 

Wanhsien, in the American Museum; 3 from Kwangtung and 3 from Chengtu, 

in the Berlin Museum; a large series from Stichow, 2 from Mt. Omei, and 

1 from ‘‘Ngaulinchiao,’”’ east of Stichow, 1500 feet, in the U. S. National 

Museum. 

Remarks:—The solution of the problem presented by the Chinese snakes 

obviously belonging to some form of dhumnades would be relatively simple were 

it not for the aggravating coincidence that the most difficult character to secure 

is also the most valuable one in distinguishing the forms involved. This char- 

acter, the subcaudal count, can be determined in only a small percentage of the 

specimens collected because nearly all of these snakes suffer injury to the tail 
long before maturity. For example, only one individual among twelve col- 

lected in Chungan Hsien possessed a perfect tail! In describing material, few 

workers have made careful examinations of the tails handled and consequently 
published counts cannot be relied upon. Asa result of these unusual conditions, 
I have been forced to base some of my conclusions upon analogy. However, 

the few available facts convince me that the snakes of the Yangtze and coastal 

lowlands have a constantly smaller average subcaudal count (about 114 for the 

combined sexes) than those of the eastern mountains, and western plateaus and 

mountains (at least 125). It would be only a waste of time to review a lot of 
counts almost certainly taken from specimens with incomplete tails, but two 

facts are worth recording: (1) Among twenty-seven snakes from Nanking and 
Ningkwo, recorded as possessing complete tails, no one had more than 124 

subcaudals (Schmidt, 1927, p. 522, and Chang and Fang, 1931, p. 268); (2) 

Among twelve snakes from the mountains of Chungan Hsien (type and para- 

types of montanus), four individuals had more than 124 subcaudals, and yet in 

only one of the entire series was the tail complete. This series, if undamaged, 

would certainly average more than 130. I feel sure that specimens from the 
plateaus and mountains of Szechwan will prove to have quite as high a count 

and am therefore putting all the Szechwan references in the synonymy of 

montanus. 

Stejneger’s oshimai is, without any doubt, the Formosan form of dhum- 

nades, and has a still higher subcaudal count (average for males 148, females 
140) than montanus (Maki, 1931, p. 71). It also has more scale rows keeled 
than either mainland form, and differs further in the frequent presence of keels 
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on the neck. Table XXV records the presence or absence of carination and the 
number of rows keeled at three points on each of nine (Formosan) specimens 
examined by me in the Naturhistorisches Museum, Vienna. 

TABLE XXV. KEELING OF SCALES OF ZAOCYS DHUMNADES OSHIMAI 

Number of Rows Keeled 
Formosan 

MY | posterior toHtead | Midbody | anterior to Vent 
IKOSCMIPO vive ay)s 12 < ile: none keeled 6 6 

athorinnnn.§s vache eee none keeled 6 7 

Kankaoy aire far cae none keeled 8 9 

pliathorinersrn sere toe I 6 6 

Kosempo. : .2..5..)..0% 2 6 6 

fl awa 05 ha Veer aeste ataran et 3 8 8 

Koshun or Kosempo... 3 be) 12 

Koshun or Kenge. Br 4 8 12 

These notes on oshimai are recorded merely to prove the subspecific dis- 
tinctness of oshimai and montanus. 

54. Zaocys nigromarginatus (Blyth) 

Figure 49, a 

Coluber nigromarginatus Blyth, 1854, Journ. Asiat. Soc. Bengal, XXIII, p. 290 (type locality, vicinity of 
Darjeeling, Bengal). 

Coryphodon carinatus Guenther, 1858, Cat. Colubr. Snakes Brit. Mus., p. 112 (type localities, Borneo, Chusan, 

Khasya, Sikkim, Afghanistan; later restricted by Guenther to Borneo) (part: Khasya and Sikkim). 
Zaocys nigromarginatus Guenther, 1864, Rept. Brit. India, p. 257, Pl. xx (Nepal; Sikkim; Khasya).—Annan- 

dale, 1911, Rec. Ind. Mus., VI, p. 217 (Lushuiho, Szechwan).—Schmidt, 1927, Bull. Amer. Mus. Nat. 

Hist., LIV, p. 522 (part: Tengyueh, Yunnan). 
Zaocys dhummades Mell, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 119 (part: northeastern 

Yunnan), 

Description:—This species is strikingly like dhumnades montanus and, save 

for subcaudal count, dhumnades dhumnades in scale characters and habitus, a 

fact that has caused many workers to confuse the two species. They differ 

markedly in pattern as follows: 

1. Z. nigromarginatus is striped only on the tail and posterior half to two thirds of its 
body, while typical dhumnades is striped throughout. 
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2. In dhumnades, the stripes grow very obscure with age and this obscurity is always 
much more marked posteriorly where many adults become uniformly black. The stripes in 
nigromarginatus seem to be a great deal more persistent and never entirely disappear. 

3. The scales of the region anterior to the stripes of nigromarginatus are conspicuously 

bordered with black. This condition, while more or less present in dhumnades, is largely 
obscured by the stripes and anything but conspicuous. 

4. The stripes of nigromarginatus are of uniform intensity and have very clean-cut, 

straight edges, thus appearing to have been painted on in total disregard of the scale rows; 

those of dhumnades are less intense and their edges conform rather closely to the borders of 
the scales. 

The whole question of color is greatly obscured by the tendency, already 

referred to, of dhumnades and nigromarginatus, especially the former, to become 

black with maturity. In fact, even small examples of dhumnades montanus may 

be entirely black. However, this tendency does not always show itself in 

nigromarginatus if we may judge by the following description of a Shillong 

specimen about 2000 mm. long (Wall, 1908, p. 325): 

It is difficult to realise from museum specimens the extreme beauty and brilliancy of 

colouring of many snakes in life, and this forcibly applies in the present instance. My speci- 
men was a bright green of so soft a hue that the skin looked like velvet. This merged into 

yellowish-green anteriorly, and yellow posteriorly, the latter merging into a rich black on the 
tail. The black margins to the scales served to enhance the beauty of the dorsal green. The 

head was olive-brown with a bright yellow patch low on the temporal region. The chin and 

throat were white, sparsely speckled at first, more heavily later, with light cerulean blue, 

which merged to blue-green, then pale greenish, and, finally, yellow in the length of the snake. 
Some grey speckling was seen beneath the tail. 

Two males from Tengyueh in the American Museum have ventrals 197 

and 198, subcaudals 116+ and 131, respectively. They have 6 and 4 middorsal 
rows keeled at midbody, and the scale formula is 16-14 in both. 

Guenther (1864, p. 257) mentions a specimen 2438 mm. long. 

Fic. 49. Zaocys nigromarginatus. x 3. a. Juvenile pattern two head-lengths before vent. A.M.N.H. 
No. 17707 from Yunnanfu. 

Zaocys dhumnades dhumnades. x 5. b. Juvenile pattern two head-lengths before vent. A.M.N.H. 
No. 23540 from Ningkwo, Anhwei. 

The original description follows: 

Nearly affined to C. radiatus, Schlegel, but attaining the size of C. mucosus, (L., v. Blumen- 
bachit, Merrem): our largest specimen measuring 734 ft. long, of which the tail is 2 ft. 1 in. 
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Colour a bright pea-green (changing in spirit to blue), paler below, each scale of the upper- 
parts margined with black. Upon the shields of the crown the black margins are extremely 
slight though present, and they gradually increase in breadth posteriorly until about the 

middle of the entire length, when the two colours resolve into four black alternating with three 

narrower blue streaks which are continued to the end of the tail. Eye larger than in C. muco- 

sus, much larger than in C. radiatus. One large superior and one small inferior preocular 

plate; and a single frenal, the latter as in C. radiatus, to which the present species bears a 

near approximation in the details of its structure. Sixteen rows of scales, the four median 
slightly carinated. Scutz 192-4; scutelle 126-132 pairs. 

The hemipenis of nigromarginatus has fewer spines than that of dhumnades. 

In other respects, this organ is alike in the two species. These points require 
checking because I have only one specimen of nigromarginatus suitable for 

comparison. 

Distribution:—In China, this species ranges into southern Szechwan and 

across much of Yunnan. It has been secured from the following localities: 

Szechwan: Ningyuan; Lushuiho. 
Yunnan: Tengyueh; 20 miles north of Yunnanfu; Yunnanfu. 

Distributed from Nepal eastward through Sikkim, Assam and northern 

Burma, into China (Wall, 1925, p. 812). 

Habits and Habitat:—Z. nigromarginatus is, apparently, a snake of high 

altitudes, ascending to 7100 feet in the Himalayas (Guenther, 1860, p. 167). 

Material examined:—I have seen the following Chinese specimens: 2 from 

Tengyueh, and 1 from 20 miles north of Yunnanfu, in the American Museum; 

1 from Yunnanfu, in the British Museum; 2 from Ningyuan, in the U. S. 

National Museum; and 1 from Yunnanfu, in the Museum of Comparative 

Zoology. 

Remarks:—I am certain that this snake is perfectly distinct from dhum- 

nades and has no place in the fauna of eastern China or Formosa, or, in fact, 

any part of China save Yunnan and extreme southern Szechwan. Its distri- 

bution is strikingly like that of many other species and I am not at all puzzled 
to find it at Ningyuan but dhumnades at Suchow. There is, moreover, no evi- 

dence to support the view that nigromarginatus is a subspecies of dhumnades. 
In losing the posterior part of the pattern in advance of the anterior part, 

dhumnades accomplishes during each ontogeny the exact reverse of what nzgro- 

marginatus has already accomplished in phylogeny. These facts may be taken 

as additional evidence of the distinctness of the two species. 

Genus Ptyas Fitzinger 

Ptyas Fitzinger, 1843, Syst. Rept., p. 26 (type, Coluber blumenbachti = P. mucosus). 

This genus is comprised only of the two species treated below, and its 
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validity is often questioned, P. mucosus and korros being assigned to Zamenis = 

Coluber. For the present, I see no need to disturb the position of these species 

as generically distinct since their divided loreals are very unusual and they 

have other characters in common. 

Osvious RECOGNITION CHARACTERS 

Size large; loreal compound. 

Key FOR IDENTIFICATION OF SPECIES 

I. Scales in 21 or 19 rows on the neck, 17 at midbody and 14 before the 
Nici ppd cio o O Od DO BCI AIG O14 CO OM CIC A EO Oe UOC DOT OREO Oman Omar oC MUCOSUS, P. 220 

II. Scales in 17 or 15 rows on the neck, 15 or 13 at midbody and 11 before 
EE RVGTLE eee Mt aerator tera steer arces a ave Aa enced aberere Slee teravar sitsicnm $/ayay aie jeyaice korros, p. 217 

55. Ptyas korros (Schlegel) 

Coluber korros Schlegel, 1837, Phys. Serp., II, p. 139 (type locality, Java). 

Coryphodon korros Miller, 1878, Verh. Naturf. Ges. Basel, p. 601 (Lilong, Kwangtung). 

Ptyas korros Anderson, 1879, Zool. Res. W. Yunnan, p. 816 (Chanta and Husa valleys, Yunnan). 

Zamenis korros Boulenger, 1890, Fauna Brit. India, p. 324. 
Ptyas korros chinensis Mell, 1930, Sitzber. Ges. Naturf. Freunde Berlin, p. 320 (type locality, Yaoshan, Kwangsi). 

Ptyas korros indicus Mell, 1931, Lingnan Sci. Journ., VIII, p. 208 (type locality, southwestern Yunnan). 

Description:—Loreals 2 or 3; upper labials 8, rarely 9, very rarely 7; pre- 

oculars 2, very rarely united; postoculars 2, very rarely 3; anterior temporals 

2, very rarely 3; posterior temporals 2, very rarely 3 (temporals rarely irreg- 

ular); scales smooth or with a few middorsal rows keeled posteriorly, in 15 

rows on the neck, 13, very rarely 15, at midbody, and 11 before the vent; ven- 

trals in nine males 163-169, in sixteen females 159-168; subcaudals in eight 
males 113-120, in eleven females 113-124; length of four largest males 862 + 400, 

820+?, 811+420 and 798+403, females 818+420, 802+410, 775+? and 

750+397 mm. Color uniform brown above, each scale with or without a 

slightly darkened median longitudinal portion or an inconspicuous, black 

apical spot; belly uniform yellowish or milky white; young with irregular, 
narrow white cross-bands anteriorly which may be discernible to maturity. 

(Description based on ten specimens from Futsing Hsien, ten from Yenping, 

one from Chungan Hsien, three from Hokow and one without more definite 

locality than Fukien.) 
Table XXVI shows the ventral and subcaudal counts for additional series 

from China and Formosa, the figures in parentheses indicating the number of 

specimens on which the counts are based. 

All the available information, including that given herewith, proves that 
korros is very remarkable in lacking the usual sexual dimorphism in ventral 

and subcaudal counts as well as in size and proportionate tail length. In fact, 

the males appear to exceed the females in length of body. 
American Museum No. 27817, a male from Hainan, measures 1112+ 567 
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TABLE XXVI. VENTRAL AND SUBCAUDAL COUNTS OF PTYAS KORROS FROM CHINA 
AND FORMOSA 

Ventrals Subcaudals Reference 

(9)165-175 (7)128-141 Schmidt, 1927, p. 442 

(8)164-172 (8)118-132 Fan, 1931, p. 79 

(5)164-170 (3)124-130 | Fan, 1931, p. 79 

(6)163-170 (3)125-129 Maki, 1931, p. 76 

Pope, 1929, p. 420 

Pope, 1929, p. 420 

mm., but Flower (1899, p. 666) records one from Siam 1780 mm. in total 

length. 
The hemipenis has been figured by Cope (1895, Pl. xvi, fig. 5) and de- 

scribed and figured by Brongersma and Wehlburg (1933, p. 3, Pl. 1). It does 
not closely resemble that of mucosus. 

Distribution:—P. korros is known from the following Chinese localities: 

Chekiang: Tunglu; Taichow. 

Kiangsi: Hokow; Kiukiang. ~ 
Fukien: Chungan Hsien; Yenping; Foochow; Futsing Hsien; Amoy; southern Fukien. 

Kwangtung: Wanszushan; Canton; Lilong; mainland opposite Hongkong. 
Hainan: Hoihow; Nodoa. 

Kwangsi: Yaoshan. 
Hunan: Hsikwangshan. 

Yunnan: Yuankiang; Chanta and Husa valleys. 

Distributed from the Eastern Himalayas and Assam southward through 
the peninsula of southeastern Asia into the Malay Archipelago. 

Habits and Habitat:—I found this snake everywhere in northern Fukien 
save in the high Kuatun mountains. It is common in hills and open plains and 

plateaus alike. Mell (1922, p. 119) states that it prefers hilly country in 

Kwangtung where it is found in abundance to an altitude of 800 meters. On 

Formosa it ascends to 1000 meters (Maki, 1931, p. 75). 
I (1929, p. 420) have already reported finding frog remains in seven 

stomachs of Fukien, Kiangsi and Yunnan specimens and can now add that one 

Hainan individual had eaten a gecko (Hemidactylus frenatus) and a skink, a 
second a frog (Rana limnocharis) and a third an unidentifiable frog. Boulenger 

(1912, p. 137) states that korros feeds on frogs, birds and rats, a statement with 

which Maki (1931, l.c.) apparently agrees. Its “‘arboreal tendencies’’ (Smith, 
1914, p. 94, and Wall, 1908, p. 326) may be taken as confirming a love of birds 
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as food, but more definite records would be satisfying. Smith’s generalization 

that, at Bangkok, korros confines itself ‘‘chiefly to patches of open brush-wood 

about the edges of padi-fields’’ certainly convinces me that there, as in China, 

frogs probably form its staple diet. 

Mell (1922, l.c.) records four clusters of about 9 eggs apiece, measuring 

35-37 X I17-I9 mm., secured in Kwangtung from May 26 to June 8. He found 

newly-hatched individuals in early September. Wall and Evans (1900, p. 353) 

report a female killed in the Rangoon district containing 9 eggs without 
obvious embryos. The date in this case is June 3. Again, Wall (1909, p. 621) 

tabulates data on five gravid females from Assam dated from May 13 to June 4, 
holding 1, 3, 4, 5 and 6 eggs, respectively. Oddly enough, I can find no females 

with advanced eggs in the American Museum’s Chinese series, but, going far 

afield, it is interesting to know that 9 eggs of this species measuring 41-46 x 22- 

23.5 mm. were found under stones on August 22 at Garoet, Java, and that 

young snakes 365 mm. long hatched from these eggs on October 29 (Kopstein, 

1930, p. 303, fig. 7). 
A large Hainan specimen, when released on a lawn, did not at once assume 

a definite defensive attitude but annoyance caused it to bite itself viciously. 

- When its line of retreat was repeatedly blocked, it elevated the head, even to 

two feet above the grass, and darted at the obstructor with open mouth. Mell 

(1929, p. 252) suggests that this habit of rearing the anterior body straight 

upward serves to bring into play the ventral yellow which contrasts strongly 

with the dorsal brown and, together with the open mouth, produces a startling 

or frightening effect on human opponents. 

When seized by the neck, P. korros, like Natrix percarinata, sometimes 

thrashes so violently from side to side, and even revolves on its longitudinal 
axis, that it is by no means easy to hold. I have observed such defensive 
behavior in relatively few snakes. 

Material examined:—I have seen the following specimens from China: 1 

specimen each from Kiukiang and southern Fukien, in the British Museum; 
1 each from Tunglu and Lohsiang, in the Museum of Comparative Zodlogy; 

1 from Futsing and 5 from Foochow, in the U. S. National Museum; 9 from 

Hainan, 10 each from Futsing Hsien and Yenping, 1 from Chungan Hsien, 
1 from Fukien, 3 from Hokow and 2 from Yuankiang, in the American Museum. 

Remarks:—Like P. mucosus, this snake has often been referred to the 

genus Zamenis. The remarks made under mucosus (p. 223) apply in this case 
as well. 

Mell’s subspecies of this snake (see synonymy) do not, in my estimation, 
warrant recognition. A study of the scale counts for Hainan, Kwangsi, Fukien, 

Kiangsi and Yunnan given by Schmidt (1927, p. 442), Fan (1931, p. 79) and 
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me (1929, p. 419) will show at once that the very erratic variations exhibited 
do not coincide with any logical geographical distribution. Mell’s separation 

of the Hainan from the Kwangtung material is especially untenable. 

56. Ptyas mucosus (Linnzus) 

Coluber mucosus Linnzus, 1758, Syst. Nat., ed. 10, p. 226 (type locality, “in Indiis’’). 

Coryphodon Blumenbachit Duméril and Bibron, 1854, Erp. Gén., VII, p. 184 (probably China).—Parenti and 
Picaglia, 1886, Atti Soc. Natural Modena, Mem., (3) V, p. 69 (Amoy) (specific name spelled with single). 

Leptophis trifrenatus Hallowell, 1860, Proc. Acad. Nat. Sci. Phila., XII, p. 503 (type locality, Hongkong). 

Ptyas mucosus Cope, 1861, Proc. Acad. Nat. Sci. Phila., XII, p. 563.—Anderson, 1879, Zool. Res. W. Yunnan, 

p. 815 (Tengyueh, Yunnan). 
Zamenis mucosus Boulenger, 1890, Fauna Brit. India, p. 324. 

Zameni mucosus Stanley, 1918, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLIX, p. xiii (Batang, Hsikang). 

Description:—Loreals 3, occasionally 4, rarely 5; upper labials 8; pre- 

oculars 2; postoculars 2; anterior temporals 2; posterior temporals 2 (extra 

small scales rarely present among temporals); scales in 19 rows on the neck, 

17 at midbody and 14 before the vent, only the middorsal rows keeled; ven- 
trals in four males 192-196, in seven females 194-197; subcaudals in two males 

III-114, in six females 105-114; length of males 1800+600, I510+445+, 

1330+415 and 1035+263+, females 1630+535, 1570+500, 1550+515, 

1360+ 485, 1325+450, 1250+320+ and 1085+367 mm. Color brown, uni- 

form anteriorly but more or less reticulated or cross-banded posteriorly, due 
to a variable degree of development of black margins to scales; ventrals and 

subcaudals usually with conspicuous, black posterior edges; labial sutures 
black. (Description based on five specimens from Futsing Hsien, three from 

Yenping, one from Chungan Hsien and two from Hokow.) 

Table XXVII shows the ventral and subcaudal counts for additional series 
from China and Formosa, the figures in parentheses indicating the number of 

specimens on which the counts are based. 

TABLE XXVII. VENTRAL AND SUBCAUDAL COUNTS OF PTYAS MUCOSUS FROM 
CHINA AND FORMOSA 

Locality Sex Ventrals Subcaudals Reference 

lainey. Serer rofl (7)194-200 (7)112-118 Schmidt, 1927, p. 442 

InleveaGhels qegebon Oe etic Q (4)193-200 (4)111-118 Schmidt, 1927, p. 442 

MOUSIAN Prac asec es of (4) 190-194 (4)111-119 | Fan, 1931, p. 78 

[eohsianlg-. 2. sy Q 194 110 Fan, 1931, p. 78 

Monmosae sae rofl (3)187-195 (3) 105-121 Maki, 1931, p. 74 

Horimosadine oh tere: Q (2)197-201 (2)94-109 Maki, 1931, p. 74 

HORIMOSA eee ot ts ei ao + 9? (4) 190-197 (4) 104-117 Maki, 1931, p. 74 



THE SNAKES 221 

P. mucosus, like P. korros, certainly lacks the usual marked sexual di- 

morphism in ventral and subcaudal counts, size, and proportionate tail length. 

Since data on a sufficiently large series from one locality have not been pub- 

lished, it is impossible to draw final conclusions, but the few figures available 

indicate that the females have scarcely if any more ventrals than the males, 
while the latter have only a slightly higher average number of subcaudals than 

the former. Wall (1921, p. 180) is convinced that the males attain a greater 

length than the females and the dimensions of Chinese specimens support his 

conviction admirably. 
The largest specimen among more than 200 examined by Wall (1921, p. 

183) was 2490 mm. long but he records one that measured 3583 mm. 

The hemipenis extends to the tenth to eleventh subcaudal plates. It is 

spinous proximally, flounced distally, the two areas thus characterized being 

about equal in extent and sharply set off from each other. There are two very 

large basal spines or hooks followed by about six irregular rows of uniform 

spines, approximately fifty in number. The spines are thick and each is sur- 

mounted by a minute, sharp, thorn-like process. The flounces are well de- 
veloped with finely serrated edges and are markedly reduced in size at the tip 

of the organ. The sulcus is not prominent, its lips smooth in the spinous area, 

flounced in the flounced one. (Description based on a Hainan specimen.) 

Wall (1921, p. 180) has given an incomplete description of this hemipenis. 

Distribution:—This snake has been secured on Formosa and at the follow- 

ing localities in China: 

Chekiang: Taichow; Wenchow. 
Hupeh: Ichang. 

Kiangsi: Hokow. 
Fukien: Chungan Hsien; Yenping; Ningteh; Foochow; Futsing Hsien; Amoy; southern 

Fukien. 

Kwangtung: Kowloon; Wuyung; Canton region. 

Hainan: Hoihow; Kachek; Nodoa. 

Kwangsi: Yaoshan. 

Yunnan: Tengyueh. 

Hsikang: Batang. 

Guenther (1864, p. 249) and Boettger (1888, p. 134) include Chusan in 
the range of mucosus, both apparently considering Cantor their authority. 
I am unable to discover any reference to the presence of this snake on Chusan 

in Cantor’s papers. 
Distributed from Transcaspia and Afghanistan southward to Ceylon and 

eastward (skirting the Himalayas) through much of southern China and all of 

the peninsula of southeastern Asia into the Malay Archipelago. 

Habits and Habitat:—P. mucosus is generally distributed in southeastern 
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China, apparently showing no marked preference for any special type of 
habitat. I did not, however, secure it in the mountains about Kuatun and 

Sanchiang, a point worthy of special notice. 
In reference to Mell’s (1922, p. 120) implication that this snake does not 

inhabit the relatively low mountains of northern Kwangtung, the following 

records of the altitude to which it ascends are of interest: 

Formosa: 3281 feet (‘‘tooo meters’) (Maki, 1931, p. 73). 
Tengyueh: “‘nearly sooo feet’’ (Anderson, 1879, p. 815). 

Shan States: s000 feet (Boulenger, 1893, p. 386). 
N. W. Himalayas: 7000 feet (Stoliczka, 1870, p. 185). 

Nilgiri Hills and adjacent Wynaad: 3000 to 7000 feet (Wall, 1919, p. 555). 

Stanley’s (1918, p. xiii) record for Batang indicates that mucosus occurs 

at 9400 feet in Hsikang. Perhaps this record requires confirmation. 

Several small toads (Bufo) were found in the stomach of a Hokow specimen 

(Pope, 1929, p. 421), while a frog (Rana limnocharis) was dissected from a 
Hainan example in the American Museum. Smith (1914, p. 94) records an 

individual from Siam that consumed three toads, while Wall (1926, p. 562) 

reports one from Burma that had eaten a single toad. 

Mell (1922, p. 120) reports a captive Kwangtung example that laid, on 
June 10, twelve eggs averaging 65 x 29 mm. in size. 

A large individual observed by me on Hainan neither bit nor assumed any 

defensive attitude when teased. It did, however, inflate the throat and blow, 

meanwhile making wild dashes for freedom. Smith (1914, l.c.) remarks that, 
at Bangkok, he found mucosus ‘‘a wild and excitable creature, seeking refuge 

in rapid flight when encountered, but defending itself vigorously if attacked,” 

but does not describe the method of defense. Flower (1899, p. 667), however, 

definitely states that it is fierce and bites hard, and adds that it rears like a 

cobra, dilating its neck on the lower side so that the ventral shields are thrust 

out and become acutely keeled while the skin of the sides of the neck is greatly 

stretched. The noise made by it when angry is described as a “‘roaring, some- 
thing like the deep growling of a big dog.”’ 

The more pertinent points in Wall’s (1906, pp. 259-273, and 1921, pp. 

172-190) excellent accounts of this snake are tabulated below: 

1. It occurs in a great variety of habitats (pp. 173-174). 

2. It is naturally diurnal but is sometimes forced into nocturnal habits by man whose 

habitations it often frequents (pp. 174 and 177). 
3. It shows partiality for the vicinity of water and also climbs well (p. 175). 

4. Frogs and toads form its staple diet but it has been known to consume rats, bats, 
birds, lizards (including geckos, skinks and agamids), other snakes and even a turtle (Trionyx) 

(pp. 177-179). . 
5. It lays from 9 to 14 white eggs (p. 182). 
6. The female coils about her eggs (p. 181). 
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7. The breeding season varies considerably with geographical location and climate (pp. 

181-182). 

8. Hatchlings escape from the egg by means of an egg-tooth, measure from 361 to 472 

mm., and appear to double their length during the first year of life and again during the 

second, while at the end of the third they are large snakes 5 to 5.5 feet long (p. 183). 

9. It is eaten by man, serpent eagles, mongooses, other snakes (Naja and Bungarus) and 

large frogs (hatchlings by Rana tigerina) (p. 184). 

Material examined:—I have seen the following Chinese specimens: 1 each 

from Kowloon and southern Fukien, in the British Museum; 1 from Ichang, 

in the Museum of Comparative Zodlogy; 11 from Hainan, 5 from Futsing 

Hsien, 3 from Yenping, 1 from Chungan Hsien and 2 from Hokow, in the 

American Museum. 

Remarks:—Wall (1914, p. 168) has argued that mucosus really belongs to 

Zaocys (which name, however, as pointed out by him in 1923, p. 617, is ante- 

dated by Ptyas) because it has an even scale count posteriorly, while species of 
Zaocys have such a count throughout their entire length save on the neck. He 

made much of the fact that these even counts were acquired in the same way, 
namely, by the loss of the middorsal row. ‘This point is not, however, so im- 

portant because even scale row counts are probably always acquired in this 

way. The presence of a short, extra row on the neck of Zaocys species may be 

regarded as a purely vestigial condition of no great importance and perhaps of 

long standing. | 
Genus Coluber Linnzus 

This genus is widely distributed in North America, Europe and Asia and 

also occurs in Africa and the Malay Archipelago. Only a single species (C. 
dipsas) is found in the last named region. 

Osvious RECOGNITION CHARACTERS FOR THE CHINESE SPECIES 

A conspicuous black-edged, middorsal, yellow stripe extending from between the eyes 
onto the tail; belly uniform yellowish; habitus attenuate. 

57. Coluber spinalis (Peters) 

Plate IX, A, B and C 

Masticophis spinalis Peters, Feb., 1866, Monatsber. Akad. Wiss. Berlin, p. 91 (type locality, ‘‘Mexico”’). 

Zamenis Bocourti Jan, 1866, Nouv. Arch. Mus. Hist. Nat. Paris, II, Bull., p. 6 (type locality, Siam). 

Zamenis cataphoranotus Jan and Sordelli, 1867, Icon. Ophid., Livr. 23, Pl. 1, fig.2 (type locality, Bangkok, Siam). 

Zamenis spinalis Guenther, 1872, Ann. Mag. Nat, Hist., (4) IX, p. 22 (China or Japan). 

Coluber spinalis Slevin, 1925, Proc. Calif. Acad. Sci., (4) XIV, p. 98 (Korea).—Schmidt, 1927, Bull. Amer. Mus. 

Nat. Hist., LIV, p. 523, Pl. xxvii (26 miles south of Hsinglungshan, Hopei; Maitaichao, Suiyuan; and 

Chintzu and Sohuang, Shansi).—Pope, 1929, LVIII, p. 418 (Kholobolchi Nor, Outer Mongolia; Mongolia; 

Western Hills, Hopei; and Tsinan region, Shantung). 

Description:—Upper labials 8, very rarely 7; preoculars 2, very rarely 1; 

postoculars 2; anterior temporals 2; posterior temporals small and scale-like, 
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3, occasionally 2; scales smooth, in 17 rows on the neck and at midbody, 15 

before the vent; ventrals in males 186-194, females 202-206; subcaudals in 

five males 92-99, in two females 90-91; males from snout to vent 570, 557, 539, 

518, 467 and 396, females 694, 632 and 613 mm. (Description based on nine 

specimens from the Tsinan region.) 

Table XXVIII records additional data on material in the American Mu- 

seum, the figures in parentheses indicating the number of specimens involved. 

TABLE XXVIII. VENTRAL AND SUBCAUDAL COUNTS AND DIMENSIONS OF COLUBER 
SPINALIS FROM CHINA AND MONGOLIA 

Length in 
Locality Sex | Ventrals | Subcaudals | Millimeters from | Amer. Mus. No. 

Snout to Vent 

Mvirkchun a oe akan po XO 201 98 400 31844 

Kholobolchi Nor...| 207 99 ‘610 31843 

Ghintziber, Asin ee: or 189 92 375 28257 

SObUang es wu seicn s fof 195 IOI 572 28284 

Western Hills...... rot 188 (ope 500 29476 

Western Hills...... Q (2)205 (2)94-103 755 and 483 29477-78 

26 miles south of 
Hsinglungshan...| of 189 96 522 21470 

In spite of Wall’s statement (1903, p. 91) 8, not 9, is the normal number of 
upper labials. None of the twenty-one specimens collected by the Central 

Asiatic Expeditions has 9, while only a single individual has 7 and that but on 

one side. Numerous published records offer additional confirmation. 

A translation of the original description, based on the type specimen, 
follows: 

Posterior maxillary tooth ungrooved, but longer than the preceding teeth which are al- 
most uniform in length. Head elongated, twice as long as broad, with projecting, rounded 

snout. Prefrontals broader than long; not longer than the internasals. Nostril between the 

upper portions of the two nasals. Frenal trapezoidal, longer than broad. Two preoculars, 

of which the large upper one is not in contact with the frontal, the lower as usual is small, 

situated below, between the 3rd and 4th upper labials. The frontal is very long, anteriorly 

broad and very obtuse, shallowly concave on the sides, posteriorly rounded and acute. The 

parietals are scarcely longer than the frontal and rounded posteriorly. The supraoculars 

are narrower in front than behind, where they are much broader than the frontal in the same 
region. Two postoculars. Temporals on the left 2 + 2 + 3, on the right 1 + 2 + 3, as here 

the first upper scale is fused with the parietal. Eight supralabials, of which the 4th and sth 

enter the eye; 10 infralabials, the first of which meets that of the opposite side behind the 
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mental; the sth is the largest. Two pairs of long submentals, which are in contact with five 

infralabials, and of which the posterior are somewhat longer. Body very long and slender, 

with 17 longitudinal rows of smooth scales, of which those of the back show two apical pits; 
the scales of the lowermost row are twice as broad as those of the middorsal row. The lateral 
scales close to the vent are considerably smaller than the others. Ventrals 203, a divided 

anal and 96 pairs of subcaudals. 
The dorsal surface is olive-greenish brown. A beautiful, black-bordered, yellow, longi- 

tudinal band begins near the anterior end of the frontal and extends along the middle of the 

back, occupying the middle scale row and half of the adjacent row on each side, to near the 

end of the tail. An indistinct, yellow cross-band on the posterior end of the prefrontals; the 

pre- and postoculars, an indistinct, narrow, longitudinal band on the temporals, the greater 
part of the supralabials, and the ventral surface of the animal are yellow. An irregular, jagged 
band on the upper portion of the supralabials, which is interrupted on the 5th supralabial and 

appears again narrower on the posterior part of the neck, likewise a spot on the anterior side 

of the ventrals at the lateral angle, are black. An indistinct, blackish line extends over the 

end of the ventrals and the part of the scales in the lowermost row lying between them; the 

latter are lighter in the center, so that above the blackish a lighter, longitudinal line arises, 
parallel to which similar lines appear on the sides of the body and the tail. Total length 835 

mm.; length of head 21 mm.; width of head 10 mm.; length of tail 220 mm.; thickness of body 

10.5 mm. 

The hemipenis extends to the tenth to eleventh subcaudal plates. It is 
spinous proximally, calyculate distally, the spinous area being slightly more 
extensive than the calyculate one. Two pairs of spines or hooks are present a 

short distance distal to the base of the organ, the larger pair slightly proximal 

to, and separated from the sulcus by, the smaller. Numerous spines arise 
immediately distal to the latter. These are nearly uniform in size, curved and 
pointed. The line of demarcation between spines and calyces extends straight 
across the organ and is abrupt but inconspicuous. The calyces have very shal- 

lowly scalloped, soft edges and are uniform save for a gradual reduction in size 

distally. They do not extend quite as far as the sulcus, which is conspicuous 
throughout. Its raised lips bear small spines in the spinous area but are scarcely 
encroached upon by the calyces in the calyculate one. (Description based on 

a specimen from the Tsinan region.) 

Ortenburger (1928, p. 173) has briefly described the hemipenis of spinalis, 

stating that it has 89-95 spines in 5-6 rows and 12-13 rows of calyces. 

Distribution:—C. spinalis is known from the following localities: 

Shantung: Tsingtao; Chefoo; Weihsien; Tsinan and region. 

Honan: Wuan. 
Kansu: Taipai. 
Suiyuan: Maitaichao; Tukhum. 
Shansi: Chintzu; Taiku; Sohuang. 

Hopei: 26 miles south of Hsinglungshan; Chinwangtao; Peiping; Western Hills; Tsang- 
chow. 

Jehol: “Balihandién”; Tungkiayingtze. 
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Korea: See Maki, 1931, p. 77. 

Manchuria: Chaoyangchen region (Sowerby, 1930, p. 18). Also see Emelianov, 1929, 
p. 44, and Mori, 1927, p. 142. 

Outer Mongolia: Kholobolchi Nor. Also see Zarevskij, 1930, p. 215. 

Bedriaga (1912, p. 695) has given records for the Alashan-Ordos region. 

I am unable to identify with certainty Wall’s (1903, l.c.) ‘‘Huangtsun.”’ 
In view of the fact that this snake is probably transported artificially about 

China (Emelianov, 1929, p. 45), I prefer to await confirmation of its occurrence 

at Nanking (Chang and Fang, 1931, p. 260) and Chengtu (Vogt, 1924, p. 339). 
Boulenger’s (1893, p. 394) Hainan record has long since been discredited 
(Stejneger, 1907, p. 318). The early records for Siam given in the synonymy 
are certainly also erroneous. 

Habits and Habitat:—C. spinalis frequents various types of country. It 

seems to be partial to the vicinity of streams but may also be encountered far 
from water in very dry and barren regions. In Manchuria, it even frequents 
forests (Sowerby, 1912, p. 110, and 1930, l.c.). It ascends to an altitude of at 

least 5119 feet in Kansu (Taipai) (Clark and Sowerby, 1912, pp. 76 and 237), 
while numerous records affirm its abundance at low elevations. 

This slender, active snake is very docile and quite harmless. It has been 

reported to feed on geckos (Gekko) by Wall (1903, l.c.) and Jacot (1923, p. 260) 
and on a species of Eremias by the latter, while two specimens in the American 

Museum (Nos. 21470 and 23921) contain lizard remains, also Eremias, while 

a lizard’s tail was found in a third (No. 4974). 
The specimen from Kholobolchi Nor was taken in early July and contains 

9 well-developed eggs with embryos still in the first stages of development. 
One egg measures 38x 11 mm. This species is certainly oviparous. 

Material examined:—I have seen the following specimens: 3 from the 

Western Hills, 1 from twenty-six miles south of Hsinglungshan, 2 from Mai- 
taichao, 2 each from Chintzu and Sohuang, 9 from the Tsinan region, I each 
from Kholobolchi Nor and Tukhum, and I without data, in the American 

Museum; 1 from Taipai, and 1 without data, in the U. S. National Museum. 

Remarks:—Ortenburger (1928, l.c.) has discussed the relationship of spi- 
nalis to the forms included by him in the genus Masticophis on the one hand, 

and to those he grouped together generically as Coluber on the other. He fails 

to make the species in question fit into either of these two genera but concedes 
“that spinalis is probably the nearest exotic relative of the genus Coluber.” 
In view of his conclusion and pending a more detailed study of the Old World 

aspect of the problem presented by the confusing array of snakes variously 
placed under Coluber, Zamenis, Masticophis, etc., I consider it wise to refer 

spinalis to Coluber just as Slevin did in 1925 (p. 98). 
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Genus Elaphe Fitzinger 

Elaphe Fitzinger, 1832, in Wagler, Descr. Icon, Amphib., pt. 3, text to Pl. xxvir (Col.) (type, E. parreysii = 
quatuor-lineata), 

Phyllophts Guenther, 1864, Rept. Brit. India, p. 295 (type, P. carinata). 

Spaniopholis Mocquard, 1897, Bull. Mus. Hist. Nat., Paris, III, p. 216 (type, S. soulzet). 

Rhadinophis Vogt, 1922, Archiv. Naturg., LXXXVIII, Abt. A, Heft 10, p. 140 (type, R. melli). 

The numerous snakes commonly referred to this genus occur in North 

America, Europe, Asia and the Malay Archipelago. Although without doubt 

the species of Elaphe as generally understood are too varied to be included in a 
single genus, the problem of properly dividing them is a major task because 

there are apparently no sharp lines of demarcation. I believe, however, that a 
collation of hemipenes will give results. There is certainly no objection to 
recognizing the genus Gonyosoma Wagler (type, G. viride = Coluber oxycephalus 

Boie) and placing frenata and prasina init. I have not done so simply because 
of the generally conservative treatment of genera followed in this work. In the 
case of a genus as large as Elaphe, it may be just as well, or even best, to leave 

the splitting off of small groups of species to a future reviser who, one hopes, 
_ will clear the matter up once and for all. 

Elaphe leonardi Wall is not known from China but has been repeatedly 
collected at Sinlum Kaba, Burma, its type locality. Very recently Angel and 

Bourret (1933, p. 134) have recorded a snake from Chapa, northern Tongking, 
as Elaphe porphyracea leonardt, stating briefly that it has a slightly different 
pattern and larger rostral than Jeonardi and differs further from that form in 
possessing weak keels and a longer internasal than prefrontal suture. This 
record may be considered evidence of the occurrence of Jeonardi in Tongking, 
but by no stretch of the imagination can this species be regarded as a form of 
porphyracea. In fact, porphyracea and leonardi are not even closely allied as a 

comparison of their hemipenes will show. Angel was undoubtedly misled by 
Wall’s statement following the original description of leonardi. 

A specimen of Elaphe cantoris Boulenger in the British Museum credited 

to Wall is labeled Fort Hertz, Putao District, Burma, but Wall himself (1923, 

p. 621) questions the presence of this snake in Burma. Some confusion evi- 
dently exists here. This species has not been recorded from China. 

The following useless or erroneous records can best be disposed of here: 

Guenther (1864, p. 244) and Jan and Sordelli (1867, Livr. 21, Pl. v, fig. 1) 
record Elaphe melanurus from China, but Smith (1916, p. 160) has shown that 
the northern extremity of the range of this species falls far south of China. 

David (1873, p. 228) and Werner (1903, p. 357) recorded Elaphe quadri- 
virgata (Boie) from China but there is no good proof that this species actually 
occurs there. David’s record is not based 6n concrete evidence, while Werner 
at the same time recorded two other forms neither of which has since been 
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unquestionably secured in Chinese territory. Stejneger (1907, p. 326) has 

already remarked on these records. 

Werner's (1903, pp. 356 and 357) undoubtedly erroneous Chinese records 

of Elaphe climacophora (Boie) and E. conspicillata (Boie) are those referred to 

in the preceding item. Oddly enough, E. climacophora has since been reported 

for China (Stanley, 1914, p. 28, and Holtzinger-Tenever, 1919, p. 91) but these 

records are certainly open to doubt and probably belong in the synonymy of 

well-known Chinese forms. 

Coryphodon Arnali David, 1873, p. 227, a nomen nudum, evidently was 

applied to some large Szechwan Elaphe. 

Key FoR IDENTIFICATION OF CHINESE SPECIES 

I. Dorsum uniform bright green with or without indistinct, lat- 

eral, oblique, black lines, or, if not green (juvenile frenata), 

loreal absent; complete scale formula 19-17-15 

Par Oren TCSeitin 5. cir iat Gray Ric sve clare aesise abe *  -prasina, p. 260 

Belorealvabsenty: si. ersueke vase etelenele Steves Beane cepts frenata, p. 244 

II. Dorsum not bright green; loreal present (small, rarely absent, 

in mandarinus); scales in 17 or more rows just before vent 

A. Scales in 19 or 21 rows at and anterior to midbody, 17 

just before vent 

1. Scales smooth; ventrals fewer than 220 

a. Scales in 19 rows at and anterior to midbody; belly 

° ATTITHAC Ate evens vepera cistetcnetctelevste laielenolclatetare\erietetsreveteints porphyracea, p. 253 

b. Scales in 21 rows at and anterior to midbody; belly 

conspicuously spotted with black................- rufodorsata, p. 263 

2. Scales keeled; ventrals more than 220 

a. Anal entire; eight or nine upper labials........... radiata, p. 261 

b. Anal divided; seven upper labials..............-- perlacea, p. 251 

B. Scales in more than 21 rows either at or anterior to 

midbody 

1. Scales smooth; no subpreocular; dorsum gray, gaudily 

adorned with numerous, rhomboidal saddles each con- 

sisting of a yellow center broadly bordered with black 

which is in turn narrowly margined with yellow...... mandarinus, p. 246 

2. Scales keeled, or, if smooth, a subpreocular present; 

dorsum without conspicuous yellow and black rhom- 

boidal saddles 

a. One or two outer scale rows smooth at midbody, 

the others strongly keeled 

() Moreithan2co'ventrals: (22200) onielincle e+e ss © carinata, p. 233 

(2) Fewer than 200 ventrals.............++-++- davidi, p. 238 
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b. More than two outer scale rows smooth at midbody, 

keels, when present, not strongly developed 

(1) Tail with four black and four white longitudinal 
stripes, one white one middorsal, another mid- 

RGIS ia Sa GSI CIPRO Las GestId cia COR OMDEIAIOD leniurus, p. 271 

(2) Tail without four black and four white stripes 

a Morenthanuzronvertrals srs siejslolel(+/e/e/e/<ite2 moellendorffi, p. 250 

b’. Fewer than 250 ventrals 

a’. Pattern complex in young, rapidly fad- 

ing with maturity; entirely or almost 

entirely disappearing anteriorly and 

reduced to indistinct, double, black 

blotches posteriorly; postocular stripe 

Solidyblackiimivoungeets.). << ce. s 55 schrenckut anomala, p. 266 

b’’. Pattern complex, not changing notice- 

ably with age, always uniform through- 

out length of body; postocular stripe 

olive gray with black margins 

(a) Lower labials eight to ten, rarely 
eleven; both branches of posterior 

head pattern extending caudad a 

short distance along neck as two 

parallel, black-edged stripes; a 
double row of circular spots along 

middle of back often connected to 
form a dumb-bell pattern; maxil- 

lary, teethe 18-20 4jeccrerrsierciers sterers bimaculata, p. 229 

(b) Lower labials eleven to thirteen, 
very rarely ten; posterior head 

pattern ending abruptly on the oc- 
ciput as two broad, divergent, 

black-edged spots; middle of back 

with numerous, narrow, black 

cross-bands never more than re- 

motely suggesting a dumb-bell 

pattern; maxillary teeth 15-17... dione, p. 240 

58. Elaphe bimaculata Schmidt 

Figure 50 

Coluber dione Boulenger, 1894, Cat. Snakes Brit. Mus., II, p. 44 (part: specimens ‘‘q,” “‘r,’”’ “‘s’’ and “‘t’’).— 
Holtzinger-Tenever, 1919, Archiv. Naturg., LXXXV, Abt. A, Heft 11, p. 91 (part: Chinkiang, Kiangsu). 

Elaphis dione Guenther, 1888, Ann. Mag. Nat. Hist., (6) I, p. 170 (Lushan, Kiangsi) (not of Pallas, 1773). 
Elaphe bimaculata Schmidt, 1925, Amer. Mus. Novitates, No. 175, p. 3 (type locality, Ningkwo, Anhwei); 

1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 531, fig. 17 (amplified description of type).—Chang and Fang, 

1931, Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VII, p. 273, fig. 12 (Nanking). 

Description:—Upper labials 8, 4th and 5th entering orbit; lower labials 
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10; preoculars 2; postoculars 2; anterior temporals 2; posterior temporals 3; 

scales smooth or feebly keeled posteriorly, 23-25-23-21 and 23-25-23-21-19; 

ventrals in male 188, female 207; subcaudals in male 73, female 67. (De- 

scription based on the two paratypes, both from the type locality.) 

Se Se ; Nee rrr Pe ea 
OS SSS ee 

——— SS 

Fic. 50. Elaphe bimaculata. Type. x2. a. Dorsal view of head. b. Lateral view of head. 

Table XXIX includes counts of all the additional specimens on record 

that without doubt represent the present form. 

American Museum No. 50802 measures 720 mm. from snout to vent. 

Schmidt’s amplified description of the type specimen, a female, follows: 

Rostral broader than high, visible from above; internasals a little broader than long, their 

suture more than half the length of the prefrontal suture; prefrontals broadly in contact with 

the supraoculars; frontal as long as its distance from the snout, shorter than the parietals, 

much broader in front than behind; nostril between two nasals; loreal small, longer than high; 

two preoculars, of which the lower is a subpreocular; two postoculars; temporals 2-3; upper 

labials 8, the fourth and fifth entering the eye; lower labials 9-10; anterior chin-shields longer 

than the posterior; dorsal scales 25-23-21-19, the first reduction occurring behind the middle 

of the body; dorsal scales smooth anteriorly, feebly keeled posteriorly; ventral plates 200; 

subcaudals 74. 
Brownish gray above, with transverse darker dumb-bell-shaped markings, sharply out- 

lined with black. These in some places are separated into a pair of spots, and posteriorly 
they become indistinct; a series of lateral spots alternate with the dorsal series, also outlined 
with black; a light mid-dorsal line, with less distinct lateral lines, appear on the posterior part 
of the body, and these become sharply defined on the tail; venter gray with numerous small 
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darker maculations. Head markings sharply defined; a faint black line from eye to eye cross- 
ing on the internasals; a pair of black lines from eye to eye on the prefrontals and anterior 

border of the frontal; a postocular black band to the angle of the mouth, enclosing a brown 

area next the eye; head and neck with a closed, black-margined figure which has its apex on 

the frontal and extends backward to about the fifteenth ventral, enclosing dark maculations 

TABLE XXIX. LEPIDOSIS OF ELAPHE BIMACULATA 

Locality Sex pine Ventrals ore, A ae Material or Reference 

Wuchang. 3. .)..... 9 23-23-19 205 to-1o | Amer. Mus. No. 
50802 

Wittchange... nee ou 23-25-19 188 77 to-10 | Amer. Mus. No. 
50800 

Hankow region.....} 9 23-25-21 196 67 specimen in Naturhis- 
torisches Museum, 
Vienna 

Hangchow.....-- Q 23-25-19 207 69 to-10 | U.S. Nat. Mus. No. 
82821 

“Chen Lang Kuan, fe) 23-25-19 209 64 II-II Boulenger, 1894, p. 
Ganiking ee: 45, Specimen “‘q’”’ 

Tushaneyers roel Q 23-26-21 202 68 to-11 | Boulenger, 1894, ‘p. 
45, Specimen ‘‘r’’ 

Mushant ers ie eel: ref 23-23-19 187 76 10-10 | Boulenger, 1894, p. 
45, Specimen ‘‘s’’ 

(see below)........ Q 23-25-21 204 10-10 | Boulenger, 1894, p. 
45, Specimen ‘‘t’’ 

Naming esis cre. fol 23-25-19 IQI 78 8-9 Chang and Fang, 

1931, P. 273 

Nanking. o.5 3 ? 197 66 Chang and Fang, 

1931, P. 273 

Nankang. cj. ccs. ? 204 73 Chang and Fang, 

1931, P- 273 

on the parietals; the neck marking evidently consists of two or three confluent dorso-lateral 
spots; lateral spots on the neck similarly united into a line. The total length is 770 mm., of 
which the tail occupies 154 mm., or .20 of the total. 

Within their black margins, the dumb-bell markings are light dull red, a 
point not brought out in the above description. 

The hemipenis extends to the sixteenth subcaudal plate. It is spinous 
proximally, calyculate distally, the calyculate area being half again as extensive 
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as the spinous one. The spines are slender, sharp and numerous, and, although 

the first few are small, their maximum size is rapidly attained. Proximal to the 

true spinous area, the organ is beset with minute spines. The line of demar- 

cation between spines and calyces is neither conspicuous nor very abrupt, the 

first row of calyces having rather spine-like scallops. The calyces in general are 

uniform in size, and shallowly scalloped, all but the most distal scallops having 

spinous tips. At the very extremity of the organ, the calyces tend to break up 

into papilla-like structures. Two narrow, parallel, longitudinal regions of 

maximum development of both spines and calyces are evident, one adjacent to 

the sulcus on one of its sides, the other on the opposite side of the sulcus and 

slightly removed from it. The calyces do not extend quite as far distally 

between these two areas of maximum development as elsewhere. The sulcus 

is conspicuous throughout. Its lips bear a few small spines in the spinous area, 

while they are calyculate in the calyculate one. (Description based on one 

of the paratypes.) 

Distribution:—Elaphe bimaculata is known with absolute certainty from 

the following localities: 

Kiangsu: Nanking. 
Chekiang: Hangchow. 
Anhwei: Ningkwo. 

- Kiangsi: Lushan. 
Hupeh: Hankow region (including Wuchang). 
“Chen Lang Kuan, Gan King” (Boulenger, 1894, p. 45). 

There is little reason to doubt that the following records of ‘‘dione’”’ belong 

here: 

Chinkiang, Kiangsu—Holtzinger-Tenever, 1919, p. gr. 
Chinkiang, Kiangsu—Stanley, 1914, p. 28. 

Chuchow, Anhwei—Stanley, 1916, p. xiii. 

Kiukiang, Kiangsi—Kreyenberg, 1910, p. 543. 

The first of these is accompanied by data and has therefore been included 

in the synonymy. 
Boulenger’s (1894, l.c.) specimen ‘‘t’’ is erroneously reported from Hoihow 

(Stejneger, 1907, p. 318). 
Wall (1903, p. 91), Stejneger (1907, p. 317) and Gee (1919, p. 184) have all 

probably confused bimaculata with dione in giving the latter’s range in central 
China, but their records are not based on new, clearly designated material and 

need not be considered further. 

Habits and Habitat:—E. bimaculata apparently inhabits the relatively ele- 

vated region of the lower Yangtze from Hankow to Chinkiang, but avoids the 
low, alluvial plain lying to the east of Chinkiang and inhabited in turn by 
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dione. The ranges and habitats of these closely allied but amply distinct species 
present an especially fascinating local problem for residents of central China. 

Chang and Fang (1931, p. 275) state that at Nanking two specimens of 

bimaculata were captured in cages of albino mice and did not attempt to escape 
when the cages were opened but crawled very rapidly when once disturbed. 

Mice seemed to be their favorite food. One female contained 8 eggs. An egg 
measured about 35 x 20 mm. 

American Museum No. 50800 had in its stomach the tail of a gecko (Gekko), 
while No. 50802 contained the remains of a field mouse. 

Material examined:—I have seen the following material: the type and 2 

paratypes and 2 specimens from Wuchang, in the American Museum; speci- 
mens ‘‘q”’ through “'t” of Boulenger, 1894, p. 45, in the British Museum; 1 
example from the Hankow region, in the Naturhistorisches Museum, Vienna; 
and 1 from Hangchow, in the U. S. National Museum. 

Remarks:—Elaphe dione and bimaculata strongly resemble each other but 

may always be distinguished by the following characters: 

1. The hemipenes differ as explained in detail under dione. 

2. E. bimaculata has 10, sometimes 8 or 9, rarely 11, lower labials (data based on two 
examples from Wuchang, one from Hangchow, one from Nanking, the type, two paratypes 
and Boulenger’s 1894, p. 45, specimens “‘q”’ through “‘t’’), while dione, as shown in the table 
under that form, normally has 11 or 12, ean rarely ro (or 13). In fact, only five counts of 10 
were made among a total of one hundred thirty-six on sixty-eight specimens. 

3. The central design of the posterior part of the head extends backward far along the 
neck as two narrow stripes in bimaculata, while in dione these posterior nuchal extensions 
usually expand into blotches and are always shorter than in bimaculata. 

4. The paired dorsal blotches of bimaculata are either joined to form a dumb-bell design 
or isolated as rounded, black-edged spots. In dione, the middorsum is generally decorated 
with narrow, black, transverse bars which may, however, break up into paired spots as in the 
other species. The distinction here is not always great. 

5. There are 18-20 maxillary teeth in bimaculata, 15-17 in dione. 

Other smaller differences do not warrant elaboration here. 

59. Elaphe carinata (Guenther) 

Plate XXVII, B, and Figure 51 

Elaphis sauromates Guenther, 1858, Cat. Colubr. Snakes Brit. Mus., p. 93 (Ningpo) (not of Pallas, 1811); 1864, 
Rept. Brit. India, p. 241, Pl. xx1 (part: Ningpo); 1888, Ann. Mag. Nat. Hist., (6) I, p. 170 (Lushan, 
Kiangsi) (not of Pallas, 1811). 

Phyllophis carinata Guenther, 1864, Rept. Brit. India, p. 295, Pl. xx1 (type locality, China). 
Coluber phyllophis Boulenger, 1891, Ann. Mag. Nat. Hist., (6) VII, p. a8 (type localities, Kiukiang, Kiangsi; 

and near Ningpo). 
Spantopholis Souliei Mocquard, 1897, Bull. Mus, Hist. Nat., Paris, III, p. 216 (type locality, Tseku, Yunnan), 
Elaphe carinata Stejneger, 1898, Journ. Sci. Col. Tokyo, XII, pt. 3, p. 221 (Formosa). 
Spaniopholis kreyenbergi Miiller, 1907, Zool. Anz., XX XI, p. 829 (type locality, Pingsiang, Kiangsi). 
Elaphe osborni Schmidt, 1925, Amer. Mus. Nowiics No. 157, p. 3 (type locality, Tengyueh, Yunnan); 1927, 

Bull. Amer. Mus. Nat. Hist., LIV, p. 534, fig. 18 (amplified description of type). 
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Coluber camillo-schneideri Vogt, 1927, Zool. Anz., LXIX, p. 284 (type locality, southern China), 

Elaphe kreyenbergi Pope, 1929, Bull. Amer, Mus. Nat. Hist., LVIII, p. 438 (Chungan Hsien, Fukien). 
Coluber osborni Werner, 1929, Zool. Jahrb., Syst., LVII, p. 87. 

Elaphe carinata carinata Mell, 1931, Lingnan Sci. Journ., VIII, p. 208. 

Elaphe carinata souliet Mell, 1931, l.c. 

Elaphe kreyenbergi kreyenbergi Mell, 1931, Lingnan Sci. Journ., VIII, p. 209. 

Elaphe kreyenbergi osborni Mell, 1931, l.c. 

Description:—Upper labials 8, very rarely 7; preoculars 2, rarely 3, very 
rarely 1; postoculars 2, very rarely 3; anterior temporals 2, occasionally 3, 

very rarely 1; posterior temporals 3, occasionally 2, very rarely 4; scales 

heavily keeled, in 23, occasionally 21, rows on the neck, 23, very rarely 21, at 

midbody, and 19, occasionally 17, before the vent; ventrals 215-226; sub- 

caudals in eight males 92-101, in ten females 84-99. (Description based on 
twenty-eight specimens from Chungan Hsien.) 

There is apparently no sexual dimorphism in the number of ventral plates 
(Pope, 1929, p. 437). Wall (1903, p. 92) records a specimen 8 feet 1 inch long, 
figures that certainly represent an unusually large individual. The remarkably 

distinctive juvenile pattern of carinata is still relatively unchanged in a Chungan 
Hsien specimen measuring 521 mm. from snout to vent, but largely lost in one 
from the same locality 727 mm. long. This color change has already misled no 

less than six herpetologists, myself among them, and has been responsible for 

the renaming of carinata five times! 

Like so many other species of the genus Elaphe, the present one exhibits 

puzzling variations in ventral counts, but I am unable to correlate these with 

any consistent geographical distribution. The color pattern is likewise con- 

fusing because of its inconsistent variations. For instance, a Yunnanfu example 
in the American Museum is almost entirely black, while this color in one from 

Tungchwan in the British Museum is reduced anteriorly to very narrow cross- 

bands. Thus the two extreme types of pattern occur relatively near together in 

eastern Yunnan on the plateau. 

E. carinata gives off a strong odor when handled, a fact no doubt correlated 

with the enormous development of the anal gland. This gland extends to the 
- fourteenth subcaudal plate and is 62 mm. long in a male with a total length of 

1450 mm. I have never seen an anal gland of comparable size in any other 

species. 
The original description, based on the type, an immature specimen, 

follows: 

Rostral shield not quite as high as broad; anterior frontals subtruncated in front, more 

than half as large as posterior; posterior frontals rather broader than long, bent downwards 
on the sides; vertical five-sided, two-thirds as broad as long; supraciliaries not much smaller 

than vertical; occipitals rounded behind. Nostril round, open, in an undivided shield; loreal 
longer than high; two preoculars, the upper of which is the larger, and extending on to the 
upper surface of the head, but not touching the vertical; the lower is small, intercalated be- 
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tween the third and fourth labials. Two postoculars; temporals rather irregularly arranged, 

2+ 2+ 3, the two anterior being the largest and in contact with the postoculars. Eight 

upper labials, the fourth and fifth entering the orbit. Two pairs of elongate chin-shields, the 

anterior being in contact with five lower labials. Scales rather strongly keeled, only the outer- 

most series being composed of perfectly smooth scales. Ventrals 223; anal bifid; subcaudals 

97. The teeth are subequal in size, of moderate strength; there are eleven in each maxillary. 

Upper parts uniform greenish olive (in spirits); a pair of black dots on the nape of the neck, 

and some very small, distant, black specks along the vertebral line. Lower parts uniform 

whitish. 
I have examined only one specimen of this new species, said to be from China; it is 21 

inches long, the head measuring 10 lines, and the tail 434 inches. 

Fic. 51. Elaphe carinata, x 134. Juvenile head-pattern, a. Dorsal view. b. Ventral view. c. Lateral 

view. A.M.N.H. No. 21073 from Tengyueh, Yunnan. 

The hemipenis extends to the sixteenth subcaudal plate. It is spinous 

proximally, calyculate distally, the calyces covering an area about twice as 

extensive as that occupied by the spines, while the latter begin some distance 
distal to the base of the organ. The spines are uniform in size with the ex- 
ception of a few small proximal ones. Each large spine is blunt and cylindrical 

but surmounted by a minute, sharp point. The line of demarcation between 
spines and calyces is abrupt and extends almost straight across the hemipenis. 

The calyces have irregularly, rather shallowly scalloped edges and terminate 

a short distance proximal to the end of the sulcus. They become gradually 

smaller distally but are uniform in structure save for a longitudinal area lying 
adjacent to one side of the sulcus where they are smooth-edged and very 

shallow. The sulcus is conspicuous throughout, its lips entirely devoid of 
spines and scarcely encroached upon by the calyces. Distally, the sulcus 

appears to be set in a conspicuous, calyculate ridge that is paralleled by a 

similar one. The ridge in which the sulcus lies extends beyond the calyculate 
area and as far as the extremity of the sulcus. (Description based on a speci- 

men from Chungan Hsien.) 
One of the Kiangsi cotypes of Coluber phyllophis seems to have, not one, 
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but three ridges parallel to the one in which the sulcus lies. The importance 
that may be attached to these ridges is somewhat problematic because, when 

the organ is stretched laterally, they tend to disappear and may be more 
apparent than truly structural. 

Distribution:—This species, apparently confined to China and Formosa, 

has been collected at the following localities in China: 

Kwangtung: Hunan boundary, 800 meters. 

Fukien: Futsing Hsien; Chungan Hsien (including Kuatun). 
Kiangsi: Lushan; Kiukiang; Hokow; Pingsiang. 

Chekiang: Wenchow; Taichow; Ningpo and region; Hangchow; Fuyang; Tunglu. 
Kiangsu: Nanking; Chihsiashan. 
Anhwei: Chuchow. 
Hupeh: Kingchow. 

Szechwan: Siichow; Fulin region, 9000 feet; Huangchiakou; Lungan. 
Yunnan: Tungehwan; Yunnanfu; Erh Hai; Tengyueh; between Yungning, Yungpeh and 

Likiang; Tseku. 

Habits and Habitat:—E. carinata is a mountain-loving snake in spite of the 

fact that it descends to relatively low altitudes in the lower Yangtze Valley. 
I (1929, l.c.) found it abundant in the high mountains about Kuatun and 

Sanchiang and not rare on the Chungan Hsien plateau. Its presence on the 

Yunnan plateau and at such localities in western Yunnan as Tengyueh, Erh 

Hai, Tungchwan, etc., proves that it is common at considerable elevations in 

that province, while a specimen in the U. S. National Museum was collected at 
go0oo feet in the Fulin region of Szechwan. 

This species, though very active, alert and quick in its movements, is, 
nevertheless, quite docile and easily handled. It was encountered on relatively 

open but rough, overgrown mountain sides as well as in deep bamboo forests 

of the Kuatun-Sanchiang region. On Formosa it is ‘‘very common in grass 
land, fields, and in the neighbourhood of dwellings” (Maki, 1931, p. 93). 

Maki (1931, l.c.) states that carinata eats snakes, and the data, based on 

field notes and dissection of specimens in the American and the U. S. National 
Museums, and set forth in Table XXX, substantiate this view in part, but 

indicate that other kinds of food are also taken by juveniles and perhaps by 

adults (possibly the bird whose legs were found in No. 76253 had been eaten 

first by an ophidian victim of that large carinata). 

The fact that this species will not only eat various kinds of snakes, but also 
its own young, is of great interest. Does the distinctive juvenile pattern keep 

the hungry adult from recognizing its own kind? Here is a fertile field for study 
of the senses used by snakes in detecting prey, and also for determination of the 
degree of immunity to ophidian venom found in ophiophagous species that 
include poisonous victims in their diet. 
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TABLE XXX. FOOD OF ELAPHE CARINATA IN CHINA 

Focal oH cle Length of Prey Identification of Prey 

521 mm. (juvenile); American Mu- 
SeumPNOn 4082 dan eioe- oie oy: 116 mm. Letolopisma species 

717 mm. (juvenile); American Mu- 
SEUIGIIN Orn 3 403 Fite erste oes «cis Megophrys species 

727 mm. (juvenile); American Mu- 
Seth NOws4O2 OM incense cert Natrix percarinata 

Mhalf-orownl’ ses ects ctets pees 1330 mm. Boiga krepelini 

“about 5 feet” Zaocys dhumnades montanus 
lancevadttitemee tens ities Sete scsre nites __ $A 

“about 1 foot”’ Agkistrodon acutus 

larpevaduliememninr cede scree: between 468 and 727 | Elaphe carinata 
mm. (juvenile) 

large adult; U. S. Nat. Mus. No. 
PSA laid die. aero ae Sennen ae unidentifiable legs of a bird 

Nothing has been recorded on the breeding habits of carinata save the 
following (Pope, 1929, p. 438): 

On the 29th of July a batch of 12 white, adherent eggs, obviously deposited by this spe- 

cies, was found buried near the loose surface of a pile of soft, decaying bamboo waste lying in 

a clearing of the high bamboo forests near Kuatun. Three adults were taken at the pile, one 
of them a female containing 12 well-developed eggs. Three of the eggs taken from the ‘‘nest”’ 
measured 47 X 30.5, 51 X 29, and 45 x 29 mm., respectively. 

Material examined:—I have seen the following Chinese material: the type 
of Phyllophis carinata and type series of Coluber phyllophis, 1 example from the 

Ningpo region, 2 from Kuatun, 1 from Tungchwan, and 2 from China, in the 

British Museum; the type of Spaniopholis souliei, in the Paris Museum; the 

type of Coluber camiullo-schneideri, in the Berlin Museum; 1 specimen each from 

Kwangtung (Mell Collection), Fuyang, Tunglu and Yunnanfu, in the Museum 

of Comparative Zodlogy; 1 each from Stchow, Huangchiakou and the region of 
Fulin, in the U. S. National Museum; 28 from Chungan Hsien, 2 from Futsing 

Hsien, 1 each from Hokow, Yunnanfu and Tengyueh, and the type and para- 
type of Elaphe osborni, in the American Museum. 

Remarks:—As already stated, the remarkable ontogenetic color change of 
cartnata is undoubtedly largely responsible for its long synonymy but probably 
not to blame for the erection of two genera, namely Phyllophis (Guenther,1864, 
p. 294) and Spaniopholis (Mocquard, 1897, p. 216), on this single species. Since 
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the diagnosis of Phyllophis contains no single character that could be considered 

of generic rank, one is forced to conclude that Guenther was struck by the 

general appearance of carinata. Mocquard, on the other hand, describes the 

pupil of his new genus as elliptical, a character sometimes regarded as es- 
pecially significant in snakes. However, a careful study of the large series in 
the American Museum reveals only a single individual in which the pupil could 

possibly be described as anything but round and, in this specimen, the pupil 
is only slightly elliptical. It is obvious, then, that although the eye of carinata 

may be interesting in its anatomy, it cannot be used as a character in tax- 
onomy. Nevertheless, the question of the status of carinata should not be 

considered closed because the hemipenis of carinata is characteristic, and when 

the unwieldy genus to which it belongs is properly overhauled, sufficient justi- 

fication for its isolation may be demonstrated. In this connection, the com- 

parison of the copulatory organ of davidi to that of carinata, made under davidz, 

should be given special attention. 

60. Elaphe davidi (Sauvage) 

Figure 52 

Tropidonotus Davidi Sauvage, 1884; Bull. Soc. Philom. Paris, (7) VIII, p. 144 (type locality, China). 

Coluber halli Boulenger, 1914, Ann. Mag. Nat. Hist., (8) XIII, p. 576 (type locality, Chihfeng, Jehol); 1916, 

(8) XVII, p. 243 (Chihfeng), 

Description:—Upper labials 8, 4th and 5th entering orbit; preoculars 2; 

postoculars 2, occasionally 3; anterior temporals 2 or 3, rarely 1; scales heavily 

keeled, in 23 or 25 rows at midbody, 19, rarely 21 or 17, before vent; ventrals 

in four males 171-173, in three females 173-181; subcaudals in four males 65-69, 

in three females 58-64; total length (of one specimen) 940 mm. (Description 
based on seven specimens from Chihfeng, including the two cotypes of halli.) 

There are 71 subcaudals and approximately 174 ventrals in the male from 

the Tungling, near Moukden, while the ‘“‘Peking’’ female has 179 ventrals and 

66 subcaudals. Judging by these two specimens, the maxillary teeth are about 

equal in size and 15 or 16 in number. 
The characteristic pattern of davidi consists of a middorsal and two lateral 

rows of numerous, black-edged, dark brown, elliptical spots on a background of 
lighter brown, the spots of the median row being two or more times as large 
as those of the lateral ones. An indistinct, light, middorsal stripe is evident 

only between the large spots. Each ventral plate is irregularly mottled with 
light gray, while every second or third one has a small, dark spot on either end. 

A dark band arches forward across the head from the eyes and is continued as a 
conspicuous postocular stripe. Numerous additional dark markings complete 
the rather complicated head pattern, most of the dark elements of which are 

also black-margined. 
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The pattern of the young differs from that of the adult only in distinctness, 

the difference being most evident on the head. 

On) ae Se 

i Be a Sas 
a Cen if Ven ve 

Fic. 52. Elaphe davidi, x14. a. Dorsal view of head. b. Lateral view of head. 

A translation of the original description of the type, a male, follows: 

Frontal long, concave on the outer borders, pointed at the posterior angle; temporals 

in two rows; 8 labials, the 4th and sth touching the eye; 2 postoculars, the upper larger; 

frenal short; body of a yellowish brown, with large, irregular brown spots, irregularly disposed ; 

no spots or bands on the head. Length, 700 mm. 

The type has heavily keeled scales in 23 rows on the neck, 23 (22) at mid- 

body, and 19 before the vent; 173 ventrals; 69 subcaudals; 3 preoculars 

(irregular); and 3 anterior temporals. 
The hemipenis extends to the fourteenth subcaudal plate. It is spinous 

proximally, calyculate distally, the calyces covering a slightly less extensive 

area than the spines, while the latter begin a short distance distal to the base 

of the organ. The numerous spines are slightly curved, pointed, uniform in 
size and shape, and cylindrical or somewhat compressed laterally. The line of 

demarcation between spines and calyces is abrupt and extends almost straight 
across the hemipenis. The shallow calyces become gradually smaller distally 

and terminate a short distance proximal to the end of the sulcus. Their edges 

are surmounted by very small but distinct spines. These spines and the calyces 

on which they rest are distinctly reduced in size along one side of the sulcus. 
The lips of the sulcus are well developed throughout and entirely devoid of 

spines in the spinous area, while in the calyculate region they are scarcely en- 
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croached upon by the calyces but do bear a few small spines laterally. (De- 

scription based on the specimen from the Tungling, near Moukden.) 

A comparison of the above description with that under carinata shows that 

the copulatory organs of davidi and carinata have two very unusual characters 

in common, i.e.: 

a. The extension of the sulcus beyond the termination of the calyculate area. 

b. A reduction in size of the calyces along one side of the sulcus. In addition, the organs 
in question agree in several more usual characters, but the spines present on the calyces of 

davidi are not evident in carinata, and, in fact, the former is most unusual in this respect. 

Distribution:—E. davidi is known with certainty only from Chihfeng in 

Jehol, and the Tungling near Moukden. A specimen loaned to the American 

Museum by Dr. Boring is labeled ‘‘Peking’’ but some doubt is attached to this 

record. 

Habits and Habitat:—The types of halli were found in “rocky gullies” 

(Boulenger, 1914, p. 576). Judging by the localities where it has been collected, 

davidi frequents open river valleys or plains of low to moderate altitudes. 

Mr. Parker has kindly examined the stomachs of the British Museum series 

of this species and has determined that one specimen contains the remains of a 

snake, Elaphe dione. 

Material examined:—I have seen the type in the Paris Museum; the 2 

cotypes of halli, and 5 topotypes, in the British Museum; 1 labeled “‘Peking”’ 

and 1 from the Tungling, near Moukden, both of these latter loaned to the 

American Museum by Dr. Boring and Mr. Liu. 

Remarks:—Werner remarked in 1929 (p. 88) that halli and davidi might be 

identical. 
Although davidi and carinata are perfectly distinct as species, their habitus, 

scalation (formula and keeling) and hemipenes (see above) clearly demonstrate 

a certain degree of relationship. It is interesting to note that davidi also eats 

snakes. 

61. Elaphe dione (Pallas) 

Plate IX, D, E and F 

Coluber Dione Pallas, 1773, Reise Russ. Reichs, II, p. 717 (type locality, “Salt steppes toward the Caspian 
Sea”’).—Boulenger, 1894, Cat. Snakes Brit. Mus., II, p. 44 (part: specimens ‘‘a” through ‘‘p,” “‘u’’ and 

“y'') —Holtzinger-Tenever, 1919, Archiv. Naturg., LXXXV, Abt. A, Heft 11, p. 91 (part: Shanghai). 

Elaphis Dione Duméril and Bibron, 1854, Erp. Gén., VII, p. 248. 
Elaphe dione Stejneger, 1907, Herp. Japan, p. 315, fig. 272 (exclusive of quoted records for Kiukiang and 

“Hainan”).—Nikolsky, 1916, Faune Russie, Rept., II, p. 122 (Peiping; Ordos; Upper Yellow River; 

Sining, Chinghai; Kaichanchi, Kansu; region of Wutaishan, Shansi, etc.). 

Zamenis Pellioti Mocquard, 1910, Bull. Mus. Hist. Nat., Paris, XVI, p. 150 (type locality, ‘““Koé Kiu Wein,” 

vicinity of Lanchow, Kansu). 

Description:—Upper labials 8, rarely 9; preoculars 2, very rarely 3; post- 

oculars 2; anterior temporals 2, rarely 3; posterior temporals 3 or 4; scales 
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feebly keeled, in 25, occasionally 23 or 27, rarely 24, very rarely 26, rows on the 

neck, 25, occasionally 27, rarely 29, at midbody, and 19, rarely 21, very rarely 

18, before the vent; ventrals in fourteen males 179-194, in seventeen females 

191-205; subcaudals in twelve males 67-80, in fourteen females 58-70; four 

largest males, from snout to vent, 843, 820, 780 and 650, females 885, 835, 733 

and 720 mm. (Description based on thirty-one specimens from Peiping and 

the Western Hills.) 
Although sexual dimorphism in size is not marked, the female apparently 

attains the greater length (Schmidt, 1927, p. 530; Pope, 1929, p. 444). The 
data given in the latter reference are in part included above. 

Table XX XI summarizes the lower labial counts of sixty-eight American 
Museum specimens from localities in Shansi, Suiyuan, Hopei and Shantung. 

TABLE XXXI. LOWER LABIAL COUNTS OF ELAPHE DIONE FROM CHINA 

No. of | Lower | Lower | Lower | Lower | Lower | Lower | Lower 
Locality Speci- | Labials| Labials| Labials| Labials| Labials| Labials| Labtals 

mens | 10-11 | 11-11 | 11-12 | 12-12 | 11-13 | 12-13 | 13-13 

Chintzie ce eee: 8 2 2 I I I I 

DONUAN GT wo ake eis exe eines 9 5 I 3 

psinglomrscys car it state als 2 I I 

Mattachagt 239355. 222 10 I 4 2 2 I 

Hsinglungshan and re- 
PION Rees Seek 3 I 2 

theta aveeaent er: 31 I 17 5 4 2 2 

5 I 2 I I 

Ryeteten sath ohatia, <<: ois 68 5 30 14 II 3 4 18 

A translation of the original description follows: 

Body slender, three feet in length, tail occupying approximately a sixth part of the 

length. No fangs, pecten of the palate fourfold. Head small, quadrangular, usually reticu- 
lated with fuscous sutures. Color above pleasantly gray, indeed often whitish, with three 

whiter longitudinal streaks, between which are placed blotches alternately fuscous or reticu- 

lated with fuscous, often running together somewhat; color below whitish, sprinkled with 
livid fuscous [‘‘liudo,” typ. err., = livido] blotches and often with reddish dots. Scutes 

190-206. Scales on the tail in 66-58 pairs. 

The hemipenis of dione is much like that of bimaculata but differs in the 

following details: 
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1. In dione, it extends only to the eleventh to thirteenth subcaudal plates, not to the 

sixteenth. 
a. The narrow, longitudinal region of maximum development of spines and calyces ad- 

jacent to the sulcus is more highly developed in dione. 

3. In dione, the calyces do not extend as far distally between the two narrow, longitu- 

dinal regions of maximum development of spines and calyces as they do in bimaculata. 

4. The tendency of the calyces of bimaculata to break up into papilla-like structures is 

not evident in dione. 

5. The scallops in dione are soft or only slightly stiffened. 

I have examined the hemipenes of three specimens of dione, one each from 

Tsinglo, Maitaichao and 260 miles southeast of Sairusu, on the Kalgan Trail. 

They exhibit an unusual amount of variation. 

Distribution:—This species, widely distributed in Eurasia from south- 

eastern Europe eastward to the sea, enters China from the north. The extent 

to which it ranges southward in this country is indicated by the following 

locality records: 

Kiangsu: Shanghai. 
Shantung: Tsingtao; Weihsien; Tsinan region. 

Shansi: Sohuang; Taiku; Taiyuan; region of Wutaishan. 

Shensi: Yulin. 
Kansu: “Ko Kiu Wein,” vicinity of Lanchow; Kaichanchi. 

Chinghai: Sining. 

Three additional records, though too indefinite to be given above, are, 
nevertheless, of value: Szechwan by Steindachner, 1896, p. 506; Honan by 

Stanley, 1914, p. 28; and Anhwei by Jacot, 1931, p. 42. Also, I believe there 

is no reason to doubt Stanley’s (1914, l.c.) Kunshan (Kiangsu) one. 

E. dione seems to penetrate much farther southward in eastern than in 

western China. The explanation of this rather anomalous distribution is not 
apparent. Perhaps future collecting in the west will prove that dione is more 

widely distributed there than is now known. 

I have discussed, under E. bimaculata, the relationship of its distribution 

to that of dione in eastern central China, and dealt with several alleged records 

of the latter which are actually based on material of the former. 

Habits and Habitat:—This species rivals or exceeds any other snake in 

abundance throughout much of northern China (Sowerby, 1914, p. 163, and 

1930, p. 15; Moellendorff, 1877, p. 104, Peiping and vicinity; Jacot, 1923, p. 
260, parts of Shantung). I found it very common at Maitaichao, Chintzu and 

Sohuang, and only Natrix tigrina lateralis could compare with it in abundance 

at any of these localities. Sowerby (1912, p. 110) describes it as ‘‘very common 

in the Ordos Desert and in the loess country of the adjacent provinces.”’ 

E. dione frequents fields, terraces, graveyards, forests and their borders, 
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semi-deserts, etc. It is terrestrial and often enters dwellings (Sowerby, 1912, 

ew 
In China, E. dione eats birds and small mammals as is shown by the 

following data: 

1. One specimen observed by me at Chintzu disgorged a bird. 

2. American Museum No. 28301 contains two very young nestlings of a passerine bird 

and some eggshells. 
3. American Museum No. 28289 contains the remains of a small bird. 

4. American Museum Nos. 21481 and 28293 contain hair of mammals. 

5. Wall (1903, p. 91) reports finding in one dione four young birds, one still partly en- 

veloped in its shell. 
6. Jacot (1923, p. 260) dissected five specimens, three of which contained young rats or 

* mice. 
7. Emelianov (1929, pp. 59 and 60) states that dione eats bird eggs, birds and mice. 

Under Elaphe davidi I give a record of that species having eaten a specimen 

of dione, so davidi may be included among the enemies of dione. 

Table XXXII summarizes information on the breeding of dione in Shansi, 

Suiyuan and Shantung based on material observed by me in the field or now in 
the American Museum. 

TABLE XXXII. DATA ON BREEDING OF ELAPHE DIONE IN CHINA 

Locality Description 

 Chintzu. 5 of original lot of 11 eggs collected July 18 hatch, three 
of the hatchlings measuring 250 to 260 mm. in total 
length; 6 of the eggs measured from 35 to 42 mm. in 
length 

July-August | 8 well-developed eggs in gravid female, one egg meas- 
' uring 28x17 mm. 

August 14-15 | 6 hatchlings, from 195 to 212 mm. in total eB se- 
cured, each with an egg-tooth 

8 well-developed eggs in gravid female, one egg meas- 
uring 29 X 13 mm. 

Maitaichao 4 well-developed eggs in gravid female, one egg meas- 
uring 43 X 14 mm. 

Tsinan region... 11 well-developed eggs (Pope, 1929, p. 444) 

Emelianov (1929, p. 60) gives the size of dione eggs in the Far Eastern 

District as 41 x 22 to 49 x 25 mm., the number laid “‘about 10,” and states that 

a clutch deposited August 27 and kept in damp sand at a temperature of 18° 

to 25° C. hatched on September 25. He adds that young dione feed on small 
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cockroaches and measure about 210 mm. Sowerby (1914, p. 164) gives the 

period of incubation as about three weeks. 
I have seen a hatchling defend itself vigorously, repeatedly striking and 

biting. Several others vibrated the tail when annoyed. 
Much additional information on the habits of this snake may be found in 

Emelianov’s account already cited, or gleaned from the special articles by Rem- 

bold (1909, pp. 553-557) and Kreyenberg (1910, pp. 543-545 and 561-562). 

Remarks:—Maki (1931, Pl. xxxvut) and Sowerby (1912, opposite p. 110) 

have both given colored illustrations of this species. 

62. Elaphe frenata (Gray) 

Figure 53 

Herpetrodryas frenatus Gray, 1853, Ann. Mag. Nat. Hist., (2) XII, p. 390 (type locality, Khasya). 

Gonyosoma frenatum Guenther, 1858, Cat. Colubr. Snakes Brit. Mus., p. 123.—Angel and Bourret, 1933, Bull. 

Soc. Zool. France, LVIII, p. 134 (Chapa, Tongking, about 1500 meters). 
Coluber frenatus Boulenger, 1890, Fauna Brit. India, p. 335; 1893, Cat. Snakes Brit. Mus., II, p. 58, Pl. 111.— 

Parker, 1925, Ann. Mag. Nat. Hist., (9) XV, p. 305 (Ngoi-Tio, Tongking, 4500-6500 feet). 
Rhadinophis melli Vogt, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 140.—Mell, 1922, p. 121, Pl. 1v 

(type localities, Chayuanshan and Lungtou, Kwangtung, 550-800 meters). 

Gonyosoma caldwelli Schmidt, 1925, Amer. Mus. Novitates, No. 157, p. 4 (type locality, Yenping, Fukien); 

1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 535, fig. 19 (amplified description of type). 
Gonyosoma melli Pope, 1929, Bull. Amer. Mus, Nat. Hist., LVIII, p. 446 (Yenping and Chungan Hsien, Fukien). 

Coluber caldwelli Werner, 1929, Zool. Jahrb., Syst., LVII, p. 90. 

Description:—Upper labials 8, occasionally 9, 3rd, 4th and 5th or 4th, 5th 

and 6th entering orbit; loreal absent; preoculars single; postoculars 2; an- 

terior temporals 1 or 2; posterior temporals 2 or 3; scales feebly keeled, in 19 

rows on the neck, 19 at midbody, and 15 before the vent; ventrals in males 

217-223, females 213-223; subcaudals in males 108+ to 135+, in three females 

129-135; males from snout to vent 1028 and 907, females 670, 347 and 291 mm. 

(Description based on three females from Chungan Hsien and two males from 

Yenping, one of them the type of caldwelli.) 
As first brought out by Mell (1922, p. 122) and Vogt (1922, p. 140), the 

coloration of the young does not in the least resemble that of the adult. The 
description of a juvenile female from Chungan Hsien measuring 291 +110 mm. 

follows: 

The dorsum is gray, crossed by numerous more or less oblique, black bars which cover 

the width of four to six scales across the back and somewhat more than the length of a scale 

longitudinally and are separated by two to three scale lengths. These bars are irregular in 

outline, sometimes divided into halves, and always noticeably broken by small, gray areas 

slightly lighter than the ground color. Short, narrow, black streaks extend in a single or double 

series along either side. A conspicuous pattern of light-bordered black stripes is present on 

the nape and upper surface of the head, the stripes coinciding for the most part with the 

sutures of the plates but, in addition, each parietal is crossed longitudinally by a broad stripe 

which extends posteriorly onto the nape. The black pre- and postorbital stripes of the adult 
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are strong. The ventral surface of the head and the upper labials are whitish but conspic- 
uously marked with roundish black spots, each labial or scale as a rule carrying one spot in 

its center. The belly is whitish to grayish, the majority of ventrals bearing two dark lateral 

spots. Weak median spots are discernible only on a few anterior ventrals. No sign of the 

adult green can as yet be detected anywhere. In fact, green still is not evident in a Chungan 
Hsien female 347 + 121 mm. long although its ground color is brown rather than gray. 

Mell (1922, p. 121) gives the scale formula of his original Kwangtung ma- 

terial as 19-17-15-13, the ventrals and subcaudals, respectively, as 212-216 and 
144-148. One would guess from these figures that his four specimens were all 

males. The Ngoi-Tio male reported by Parker (1925, p. 305) has 205 ventrals 

and 145 subcaudals, while the individual from Chapa discussed by Angel and 
Bourret more recently (1933, p. 134) has 210 and 133 ventrals and subcaudals, 

respectively. 

kd 6 
Weeatiees 
wr ) 
Lrceate Ms 

a b c 

Fic. 53. Elaphe frenata. Nat. size. a. Dorsal view of head. b. Ventral view of head. c. Lateral view 

of head. A.M.N.H. No. 21010 from Yenping, Fukien. 

The original description, based on the type specimen, a female, follows: 

Green; lips and beneath white. Head with a broad black streak across the eye to the 

side of the neck. Eyes rather large. Scales smooth; ventral shield obtusely keeled on each 

side, with an opake white narrow streak at the keel. 

The hemipenis extends to the tenth (or eleventh) subcaudal plate. It is 
spinous proximally, calyculate distally, but the spinous area is only half as 
extensive as the calyculate one and no spines are present proximal to the fifth 
(or sixth) subcaudal plate. Only the first few spines are small, the others being 

large, uniform in size, thick, and straight save for curved tips. There are not 

more than twenty-five well-developed spines in all, and the line of demarcation 

between them and the calyces is fairly conspicuous and extends straight across 

the organ. The calyces are scalloped throughout, the proximal scallops deep 
and stiff, the mesial ones not so deep or stiff, while those near the extremity of 

the organ are quite soft, irregular in shape, and much less numerous. The 

transition from one type of scallop to another is gradual and there is also a 
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slight reduction in size distally. The sulcus terminates just proximal to the 
extremity of the hemipenis and is well developed throughout, but especially so 
proximal to the calyces. Its lips are calyculate distally but devoid of spines 
proximal to the calyculate area. (Description based on a specimen from 
Yenping.) 

Distribution:—E. frenata is known from the following localities in China: 

Fukien: Chungan Hsien; Yenping. 

Kwangtung: Chayuanshan; Lungtou. 

Described from the Khasi Hills, Assam, this snake has since been collected 

at Chapa and Ngoi-Tio, Tongking. 

Habits and Habitat:—This species has been secured only in high mountains. 
Mell (1922, l.c.) gives its known vertical range in northern Kwangtung as 550 

to 800 meters and states (p. 122) that he collected one juvenile in a pile of cut 
wood, another in a cavity of a rock, while two adults were found on bamboos 
in a forest. 

Judging from three individuals handled by me in Fukien, frenata is very 

docile, for only one of the three would even attempt to bite and that one bit 
in a half-hearted manner without assuming a defensive attitude. 

Observations to determine to what degree this snake is arboreal should 
be made. 

Material examined:—I have seen the following material: the type and 1 

specimen each from the Khasi Hills and Ngoi-Tio, in the British Museum; 3 

from Chungan Hsien and 2 from Yenping (including the type of caldwelli), in 
the American Museum; and 3 cotypes of melli, in the Berlin Museum. This is 

all the material on record, with the exception of 2 specimens, 1 each from 
Kwangtung and Tongking. 

Remarks:—Certainly there is no longer any excuse to consider melli of 
eastern China specifically distinct from frenata of Assam. Moreover, there is 
little doubt that Tongking specimens should be aligned with those from Kwang- 
tung and Fukien. If future collections show that the subcaudal counts of 

material from Assam really are substantially lower than those of Tongking 

and eastern Chinese specimens, the latter will then warrant the subspecific 

name Elaphe frenata melli. Unfortunately, no male has yet been secured in 

Assam, while only two females are known from there. 

63. Elaphe mandarinus (Cantor) 

Plate X, A, B and C 

Coluber mandarinus Cantor, 1842, Ann. Mag. Nat. Hist., IX, p. 483 (type locality, Chusan Island). 
Elaphe mandarinus Stejneger, 1925, Proc. U. S. Nat. Mus., LXVI, Art. 25, p. 84 (Mokanshan, Chekiang; and 

Hsinkaiszu on Mt. Omei, Szechwan).—Chang, 1932, Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VIII, 
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p. 55, fig. 17 (near Hsienshanszu on Mt. Omei, Szechwan, 2300 meters; Yenchinghsi of Opien Hsien, 

Szechwan, 1040 meters). 

Holarchus Roulei Angel and Bourret, 1933, Bull. Soc. Zool. France, LVIII, p. 135 (type locality, Chapa, Tong- 

king, about 1500 meters). 

Description:—Upper labials 7, 3rd and 4th entering orbit; preoculars 

single; postoculars 1 or 2; anterior temporals 2, occasionally 3; posterior 
temporals 2 or 3; scales smooth, in 23 rows on the neck and at midbody, 19 
before the vent; ventrals 214-215; subcaudals 72 (one damaged); length from 

snout to vent 900, 868 and 635 mm. Color gray above with 24-28 plus about 

g-I0 conspicuous, yellow-margined, yellow-centered, black saddles separated 

from one another by the length of 1-2 scales; belly light, boldly marked with 

black blotches covering 2-3 ventral plates; head gray with broad cross-bands, 

one of which divides over the eyes, the resulting pair of branches ending on the 

lower labials. (Description based on three males from Chungan Hsien.) 

Table X XXIII records data on Tongking and additional Chinese material 

from widely separated localities. 

I have checked the sex only on the Yenchingkou specimen recorded in 

Table XXXIII. 

The hemipenis extends to the thirteenth to fourteenth subcaudal plates. 
It is spinous proximally and calyculate distally, the two sections thus differ- 
entiated being about equal in extent. There are two large, cylindrical basal 

spines or hooks set near to but on opposite sides of the sulcus. The spines distal 

to the basal hooks are at first large and scattered, but soon increase in number 

and decrease in size until they merge into the calyculate area. The total 

number of well-developed spines does not exceed twenty. A few minute spines 

are evident proximal to the basal hooks. The calyces have scalloped edges and 

are uniform save for a gradual reduction in size toward the end of the organ. 

The scallops of the proximal calyces are stiff and spine-like, a condition that 

gradually disappears distally. The lips of the sulcus bear only a few very small 

spines in the spinous region but are calyculate in the calyculate area. The 

sulcus is inconspicuous except at the tip of the hemipenis where it ends in a 

short, distinct, calyculate ridge. A similar but less distinct ridge parallels the 
one in which the sulcus terminates. (Description based on a specimen from 

Chungan Hsien.) 

Distribution:—E. mandarinus has been secured at the following Chinese 

localities: 

Chekiang: Chusan Id.; Ningpo; Kashing; Mokanshan. 
Fukien: Kuatun and Sanchiang (Chungan Hsien). 
Kwangtung: Wanszushan. 
Kweichow: (no specific locality). 

Szechwan: Yenchingkou; Chungking; Stcchow; Chouchiakou; Huangchiakou; Yen- 
chinghsi of Opien Hsien; Fulin region; Mt. Omei. 
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TABLE XXXIII. 

Locality 

Chusan Id.... 

Chusan Id.... 

Chusan Id.... 

Mokanshan... 

Yenchingkou. . 

Chouchiakou. . 

Yenchinghsi.. . 

Mt. Omei..... 

Mt. Omei..... 

Ngoi-Tio.... 

Ngoi-Tio.... 

Fansipan Mts. 

THE REPTILES OF CHINA 

VENTRAL, SUBCAUDAL AND SCALE ROW COUNTS AND DIMENSIONS 
OF ELAPHE MANDARINUS FROM CHINA AND TONGKING 

Scales 

23 

23 

23-23-19 

23 

23 

23 

Ventrals 

215 

214 

230 

224 

229 

Total 
Length in 

Millimeters 

864+172+ 

595+102 

892+142 

about 1700 

Boulenger, 1894, p. 

Stejneger, 1925, p. 

Material 
or 

Reference 

type 

43 

specimen in Brit- 
ish Museum 

84 

specimen in Brit- 
ish Museum 

specimen in Brit- 
ish Museum 

specimen in Brit- 
ish Museum 

American Museum 
No. 23504 

U. S. Nat. Mus. 
No. 80101 

Chang, 1932, p- 57 

Chang, 1932, p- 57 

Stejneger, 1925, p. 
84 

specimen in Brit- 
ish Museum 

specimen in Brit- 
ish Museum 

specimen in Brit- 
ish Museum 

This species is also known from Tongking (Parker, 1925, p. 304; Smith, 

1930, p. 681; and Angel and Bourret, 1933, p. 135) and has recently been 

recorded from the Burma-Tibet frontier by Smith (1932, p. 479). 

Habits and Habitat:—Although little has been written on the habits of 
mandarinus, the locality records indicate that it is essentially an inhabitant of 
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forested mountains. It has thrice been collected in the high Kuatun range,, 
Mell (1922, p. 120) secured it at 700 meters in northern Kwangtung, Parker 
(1925, l.c.) lists it from 4500-6500 feet in Tongking, while the Szechwan series 

in the U. S. National Museum was obtained for the most part at altitudes 

ranging from 2000 to 5000 feet. Moreover, Chang (1932, p. 57) records ad- 

ditional Szechwan material from 2300 meters on Mt. Omei and 1040 meters at 

Yenchinghsi, and Formosan takasago, discussed below, occurs at about 2000- 

3000 meters (Maki, 1931, p. 106). 
: Mell (1922, l.c.) found his Kwangtung specimen in a dry field. I (1929, p. 

440) have already reported the capture of one in a vine-grown, boulder-strewn 

opening of the forests near Sanchiang. This last individual was slow and 

deliberate in its movements and quite docile. I also saw a very tame one kept 

in captivity at Wuhu. 

Nothing is known of the food of mandarinus except that the stomach of 

one Chungan Hsien specimen holds balls of short gray hair (Pope, 1929, l.c.), 
while that of a Yenchingkou individual, also in the American Museum, con- . 

tains remains of a small mammal, apparently a shrew. 

Material examined:—I have seen the following specimens: the type and 

2 other examples from Chusan Id., 2 from Kuatun, 1 from Fukien, 3 from 

Tongking (Ngoi-Tio and the Fansipan Mts.), in the British Museum; 1 from 
Yenchingkou, 3 from Chungan Hsien, and 1 bought at Wuhu, in the American 
Museum; 1 from Kuatun, 1 from Mokanshan, 1 from Chungking, 2000 feet, 

2 from Stichow, 3 from Huangchiakou, 3500 feet, 1 from Hsinkaiszu, 1 from the 

Fulin region, 3000-5000 feet, and 2 from Chouchiakou, 3000 feet, in the U. S. 

National Museum. 

Remarks:—Formosan mandarinus was described in 1930 by Takahashi as 

Elaphe takasago and treated by Maki (1931, p. 105) as a subspecies. It has a 

slightly higher number of ventrals (232-238 in two males and one female) than 

Fukien specimens but matches them in color very well. On the other hand its 
ventral count is almost equalled by Tongking and Szechwan mandarinus and 

I doubt that the data available at present warrant its retention as a distinct 
form. However, it must be admitted that the recognition or suppression of 

various forms of Elaphe in eastern Asia is largely a matter of individual view- 

point. Small average differences in ventral and subcaudal counts can be de- 

tected in most of the widespread species and the evaluation of such differences 
is a difficult task. 

Moellendorff (1877, p. 104) recorded Coluber mandarinus from Hopei but 

described it as “a black water snake with orange-red marks.’’ As already 
pointed out by Boulenger (1894, p. 42), this description can scarcely refer to 
mandarinus. The combination of a docile disposition with a beautiful pattern 
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probably results in the frequent transportation of mandarinus by man. Moel- 
lendorff might have seen a captive specimen in Hopei and later confused its 

description with that of some other snake. He certainly gives the correct 
Chinese name of mandarinus. 

64. Elaphe moellendorffi (Boettger) 

Plate X, D, E, F, G and H 

Cynophis Moellendorffi Boettger, 1886, Zool. Anz., IX, p. 520 (type localities, near Nanning, Kwangsi; and near 

Canton); 1888, Ber. Offenbach. Ver. Naturk., XXVI-XXVIII, p. 72, Pl. 1 (amplified description of * 

cotypes); p. 133 (Nanning and Canton). 

Coluber moellendorfit Boulenger, 1894, Cat. Snakes Brit. Mus., II, p. 56. 

Elaphe moellendorffit Stejneger, 1907, Herp. Japan, p. 322. 

Description:—A translation of the original description, based on the two 

cotypes, follows: 

Head elongate, pear-shaped; body long, slender; ventrals with a lateral angle, tail some- 

what compressed trilaterally. Prefrontals very large, equalling the frontal in length, two 

and a half times as long as the internasals. Frenal twice as long as high. A very large pre- 
ocular, larger than the eye; a distinct, large pseudopreocular, placed above the fifth supra- 

labial. Ten low supralabials, somewhat quadrangular, the sixth and seventh in contact with 

the eye. Seven to 8 infralabials bordering the postmentals. Scales with two pores, 15-17 

rows on the middle of the back moderately keeled. Squ. 27; Gul. 3, Ventr. 268-274, An. 1/1, 

Subcaud. 97/97—99/99. 
Above, bright gray with unmarked head, ornamented on the back with 31-32 large, 

hexagonal, dark gray spots bordered with black. In the spaces between these on each side of 

the body, a series of similar but smaller spots. Tail bright fleshy-red marked with 11-12 

broad black rings. Below whitish, labials grayish, lower surface of the neck, belly and tail 

thickly tessellated with black and white in equal portions. Length of the head as far as the 
apex of the parietals 36, of the trunk 1309, of the tail 310 mm.; total length 1655 mm. 

I have determined the sex of the Nanning cotype as male. Two males from 
Tongking in the Paris Museum have 268 ventrals each, 93 and 98 subcaudals, 

and 27 scale rows at midbody with all but the outer keeled posteriorly, while 
the Cai Kim male in the British Museum has 284 ventrals and 98 subcaudals. 
Mell (1922, p. 120) records a Kwangtung example 2150 mm. in total length. 

The hemipenis is spinous proximally, calyculate distally, the calyculate 
area somewhat the more extensive and set off from the spinous section abruptly. 

The spines are numerous and uniform in size but the calyces become much 

smaller toward the end of the organ. Their edges are scalloped. Distally, the 

sulcus lies deep in a distinctly raised calyculate ridge, while a second longi- 
tudinal ridge parallels the one in which the sulcus is imbedded but is evident 

only along the distal third of the organ. (Description based on a specimen from 

Cai Kim.) 

Distribution:—In China, this handsome snake has been definitely recorded 
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only from Nanning in Kwangsi; Canton, Wuyung, and Namkong in Kwang- 

tung. It is also known from Tongking. 

Habits and Habitat:—No one but Mell has published field observations on 

moellendorffi. He (1922, l.c.). states that it is not rare east of Canton about 
Wuyung and Namkong and gives its vertical range there as from 50 to 300 

meters above sea-level. 

Material examined:—I have seen the cotype from near Nanning, in the 

Senckenbergisches Museum, Frankfort; 1 specimen from Cai Kim, Tongking, 

in the British Museum; and 2 from Tongking, in the Paris Museum. 

Remarks:—Since the Canton cotype has been dropped from the record of 

material in the Senckenbergisches Museum (Boettger, 1898, pp. vii and 52, 
and Mertens, 1922, p. 180), while the Nanning one remains, it is well to 

restrict the type locality to Nanning. 

65. Elaphe perlacea Stejneger 

Figure 54 

Elaphe perlacea Stejneger, 1929, Proc. Biol. Soc. Wash., XLII, p. 129 (type locality, Yachow Prefecture, 

Szechwan). 

Description:—The original description of the type specimen, a male, 

follows: 

Rostral much broader than high, broadly visible from above, sutures with internasals 

much longer than suture between the latter; internasals small, much broader than long, 

about two-thirds the size of the prefrontals, which are broadly in contact with supra- 

ocular; frontal as long as its distance from tip of snout, slightly longer than its width and 

the interparietal suture, somewhat broader in front than behind; parietals as long as frontal; 

nostril large between two subequal nasals; loreal trapezoid, much longer than high; one pre- 

ocular widely separated from frontal; no subpreocular; two small postoculars, both in contact 

with parietal, upper not in contact with anterior temporal; temporals 1 + 2; supralabials 7, 

third and fourth entering eye; 3 lower labials in contact with anterior chin-shields, which are 
slightly longer than the posterior; posterior chin-shields separated from each other by two 

small scales, in contact with one sublabial; 19 rows of scales, 11 to 13 rows very distinctly 
keeled, four lateral scales smooth anteriorly and three at midbody; towards vent and on tail 

all scales keeled, ventrals 229, obtusely angulate laterally; anal divided; 69 pairs of subcaudals. 

Color (in alcohol) tawny gray, more plumbeous on the sides and underneath; upper side of 
body and tail with a pattern of narrow black equidistant cross-bands formed by the black 
tips and bases of two adjacent scale rows the centers of most of the scales being whitish; each 

two cross-bands being joined at or on the ventrals so as to form about 37 oval rings, the effect 

being a continuous black garland studded with strongly contrasting white beads; underside 

plumbeous checkered with black blotches edged with white; head pattern black, very distinct; 

a band from first labial through nostril across the suture between rostral and internasals; 
another similar but broader, from suture between third and fourth supralabial through eye 

over posterior half of prefrontals, bifurcating in the eye projecting a broad black line back- 

wards across postoculars, anterior half of first temporal to upper anterior part of sixth supra- 
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labial; a black /A-shaped figure, the apex on the posterior half of frontal, extending backwards 

over parietals where bifurcating, the outer branch extending across second row of temporals 
to seventh supralabial, the inner parallel with the interparietal suture to the neck; on the. 

lower lip one black spot on the suture between third and fourth sublabials appears as a con- 

tinuation of the ocular band; another smaller spot on suture between second sublabial and 

anterior chin-shield. 
On account of the hardness of the specimen the body can not be stretched sufficiently 

for very exact measurements. The body length is approximately 940 mm., tail 210 mm., 

total length 1150 mm. The ratio between body and tail is consequently about 4.5 : 1. 

Obvious typographical errors have been corrected in lines 15, 27 and 31 

of the original description as given above. 
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Fic. 54. Elaphe perlacea. Type. a. Dorsal view of head. b. Lateral view of head. c. Ventral view of 

head. d. Pattern of body. a, bandcx2, d nat. size. 
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The complete scale formula is 19-17, a single reduction taking place some- 

what posterior to midbody. The nasal is undivided above the nostril and 

doubtfully divided below it, the original description notwithstanding. 

The hemipenis is strikingly like that of mandarinus but has generally 

sharper and slenderer spines and scallops. Moreover, in perlacea, the organ 

ends opposite the fifteenth subcaudal plate, while the lips of the sulcus are 
devoid of spines in the spinous area, and the sulcus does not terminate in a 

calyculate ridge at the end of the hemipenis. My notes state that there is only 

one basal hook or spine, while I have described mandarinus as having two 
hooks. Too much weight should not be placed on this character because the 

basal hooks are not clearly differentiated from the adjacent enlarged spines in 

mandarinus and perlacea hemipenes. 

Distribution:—E. perlacea is known only from the type locality, in Szechwan. 

Material examined:—I have seen the type specimen, in the U. S. National 

Museum. 

Remarks:—Stejneger considers the Japanese Elaphe conspicillata to be the 

nearest relative of perlacea, but I believe that mandarinus holds this position, 

a conviction based on the following points: 

a. The hemipenis of perlacea is strikingly like that of mandarinus. Unfortunately, I have 

no material of conspicillata to dissect, so this basis for argument cannot be carried to the limit. 
b. The patterns of perlacea and mandarinus persist throughout life, but adult consptczl- 

lata does not retain its juvenile coloration. 
c. The pattern of perlacea is more readily derived from that of mandarinus than from the 

(juvenile) conspicillata pattern. 
d. The proximity of the ranges of perlacea and mandarinus contrasts strongly with the 

relatively remote isolation of conspicillata and makes it probable that the two former species 

are the more closely allied. 
e. The distribution of conspicillata indicates a northern, that of mandarinus and perlacea, 

a southern origin. One would therefore expect perlacea to be more closely related to man- 

darinus than to conspicillata. 

66. Elaphe porphyracea porphyracea (Cantor) 

Figure 55 

Coluber porphyraceus Cantor, 1839, Proc. Zool. Soc. London, p. 51 (type locality, ‘‘Mishmee Hills,’’ Assam).— 

Anderson, 1879, Zool. Res. W. Yunnan, p. 812 (Tengyueh and Husa, Yunnan).—Boulenger, 1894, Cat. 

Snakes Brit. Mus., II, p. 34 (part).—Mell, 1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 120 

(part: Tali, Yunnan, 2000-2600 meters).—Werner, 1924, Denkschr. Acad. Wiss. Wien (math.-natur.), 

XCIX, p. 48 (between Yungning, Yungpeh and Likiang, Yunnan). 
Coronella callicephalus Gray, 1853, Ann. Mag. Nat. Hist., (2) XII, p. 390 (type locality, Khasya, Assam). 

Simotes Vaillanti Sauvage, 1877, Bull. Soc. Philom. Paris, (7) I, p. 107 (type locality, China) (also described 

in L’Institut, journ. universal sci., 30 Aug. 1876). 
Elaphe porphyracea Stejneger, 1910, Proc. U. S. Nat. Mus., XXXVIII, p. 105 (part).—Chang, 1932, Contr. 

Biol. Lab. Sci. Soc. China, (Zool. Series) VIII, p. 58, fig. 18 (Yenchinghsi of Opien Hsien, Szechwan, 1040 

meters). 
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Ablabes porphyraceus Annandale, 1911, Rec. Ind. Mus., VI, p. 217 (Lungchwan or ‘‘Mong Wan,” Yunnan, 

3100 feet). 

Elaphe porphyracea pulchra Schmidt, 1925, Amer. Mus. Novitates, No. 175, p. 3 (type locality, 20 miles north 

of Yunnanfu); 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 528, fig. 16 (amplified description of type; 

paratypes recorded from Yunnanfu).—Pope, 1929, LVIII, p. 441 (validity of pulchra discussed). 

Elaphe porphyracea porphyracea Schmidt, 1927, l.c. (Tengyueh, Yunnan.) 

Description:—Upper labials 7 or 8; preoculars single; postoculars 2; an- 

terior temporals 0 or 1; posterior temporals 2; scales smooth, 19-17, rarely 

19-18; ventrals in two males 177-198, in five females 181-196; subcaudals in 

two males 54, in five females 48-56; dorsal saddles 12 to 15 on body, 3 to 4, 

rarely none, on tail; total length of males 784 and 583, of three females 815, 

302 and 289 mm. (Description based on three specimens from Tengyueh and 

the type and paratypes of pulchra.) 

a b 

Fic. 55. Elaphe porphyracea porphyracea. x 1-3/10. a. Dorsal view of head. b. Lateral view of head. 

A.M.N.H. No. 17705 from 20 miles north of Yunnanfu. 

Instead of being red with black-edged, red-centered saddles, juvenile 

specimens of porphyracea are yellowish with solid black saddles outlined in dull 
white. The saddles of the adult are also more or less distinctly outlined with 

white. (Compare Wall and Evans, 1901, p. 611; Wall, 1909, p. 345, and 

Venning, 1910, p. 337.) 

Table XXXIV gives data on additional Chinese material, the figures in 

parentheses representing the number of specimens involved. 

I have definitely determined that, in all the seventeen Chinese specimens 
already treated, Roux’s Tungchwan example, on which I have incomplete data, 

possibly excepted, the paired longitudinal lines are absent (or, at least, very 

incomplete) anteriorly, a condition found in Cantor’s type (see his original 
description given below). This is also true of four specimens from the Southern 
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TABLE XXXIV. VENTRAL AND SUBCAUDAL COUNTS OF ELAPHE PORPHYRACEA 
PORPHYRACEA FROM YUNNAN AND SZECHWAN 

Locality 6 Ventrals Subcaudals Material or Reference 

192 54 Anderson, 1879, p. 813 

(2)195-107 (2)s5-57 | Anderson, 1879, p. 812 

193 specimen in British Museum 
(probably from southwest- 
ern Yunnan) 

es 

between Yungning, 
Yungpeh and Likiang. (2) 184-188 Werner, 1924, p. 48 

Tungchwan correspondence from Roux 

Tungchwan specimen in British Museum 

Kutsing specimen in British Museum 

Yenchinghsi Chang, 1932, p. 60 

Shan States described by Wall and Evans in 1901 (p. 611) and the following 

material, all of which I have examined: 

Two series from Mogok and an individual from the Chin Hills in the British Museum. 
One example from northern Siam in the Malcolm Smith Collection kindly shown me by 

Dr. Smith. 
Two specimens from the Eastern Himalayas in the Senckenbergisches Museum, Frank- 

fort. 

Three from Yunnanfu in the Museum of Comparative Zodlogy. 

Judging by Sauvage’s description of the type of vaillanti, it has complete 

longitudinal lines but examination of his original specimen in Paris shows that 
these lines are not only indistinct anteriorly but absent on the neck, and I am 

therefore placing vazllanti in the synonymy of typical porphyracea. David 

collected in both eastern and western China and might have secured the 

individual in question anywhere along his route. 

Typical porphyracea, in addition to possessing a less completely lineate 

pattern than nigrofasciata, has a greater number of dorsal saddles than that 

form. As far as I am able to determine, porphyracea porphyracea has from 12 

to 17, nigrofasciata from 9 to 12 dorsal saddles. Judging by the description of 

Venning (1910, p. 337), there is, in Indian material, a strong tendency for the 

posterior saddles to break up into separate spots or circles. This is also notice- 
able to some degree in Yunnan specimens (Werner, 1924, l.c.) but scarcely 

evident in the Fukien series of nigrofasciata described under that form. 

A comparison of the data enumerated in the table with those given by 
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Schmidt (1927, pp. 528 and 529) in describing the subspecies pulchra, shows at 

once that the ventral counts of porphyracea in Yunnan are very erratic and vari- 

able within a small numerical range, but these variations are entirely un- 

correlated with geographical distribution. The color distinctions discussed by 

me (1929, p. 441) do not hold good either, and therefore pulchra must go in 

synonymy. This same conclusion was arrived at by Werner in 1926 (p. 143) 

and by Chang in 1932 (p. 61). 
The original description follows: 

Bright porphyry-red, with black transverse lines edged with white, the posterior portion 

of the body with two black parallel dorsal lines; beneath light yellow. Ventrals 213. Sub- 

caudals 64. 

Distribution:—Typical porphyracea is known from the following Chinese 

localities: 

Szechwan: Yenchinghsi in Opien Hsien. 
Yunnan: Lungchwan; Husa; Tengyueh; Tali; between Yungning, Yungpeh and Li- 

kiang; Tungchwan; Kutsing; 20 miles north of Yunnanfu; Yunnanfu. 

Distributed southward from Yunnan into northern Siam and westward 

across Burma and Assam to the Eastern Himalayas. Annandale (1905, p. 175) 

has recorded it from the Andaman Islands. 
Judging by Hubrecht’s (1887, p. 5 and Col. Pl.) beautiful illustration, the 

Sumatran snake commonly identified as porphyracea (de Rooij, 1917, p. 99) 
represents still a different form, probably a distinct species. It is likely that 

the authentic Malay Peninsular record of Smith, 1930, p. 48, is based on an 

example of the snake found on Sumatra. 

Habits and Habitat:—Wall (1925, p. 812) describes porphyracea in Burma 

as ‘‘a hill snake occurring usually above about 3000 feet.’’ The Yunnan and 

Szechwan records in general fully confirm this statement. 

I found a rat in the stomach of an individual from the Eastern Himalayas 

in the Senckenbergisches Museum, Frankfort. 
A specimen killed in the Southern Shan States before June 15 held 5 eggs 

still in early stages of development (Wall, 1926, p. 562). 

Material examined:—I have examined the following Chinese specimens: 

1 each from Kutsing, Tungchwan and Yunnan, in the British Museum; the 

type of Simotes vaillanti, in the Paris Museum; 3 from Yunnanfu, in the Mu- 

seum of Comparative Zodlogy; the type and 3 paratypes of pulchra, and 3 
specimens from Tengyueh, in the American Museum. 

Remarks:—The data given above and those recorded under porphyracea 

nigrofasciata below, prove beyond a doubt that two geographically distinct 

color forms of porphyracea exist in China, the one confined to the southeast, 

the other found only in Szechwan and Yunnan. From a zoégeographical point 
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of view, the ranges of these subspecies are very reasonable ones. Although I 

have no real evidence of intergradation, I have treated these two forms sub- 

specifically rather than otherwise simply because the two distinguishing char- 

acters are color differences of the type that would readily lend themselves to 

intergradation. Moreover, records from regions where intermediates would 

be expected to occur are lacking. 

67. Elaphe porphyracea nigrofasciata (Cantor) 

Psammophis nigrofasciatus Cantor, 1839, Proc. Zool. Soc. London, p. 53 (type locality, ‘‘Singapore’’). 

Coluber porphyraceus Boulenger, 1899, Proc. Zool. Soc. London, p. 165 (Kuatun, Fukien) (not of Cantor, 1839). 

—Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 28 (Chekiang and Fukien) (not of 

Cantor, 1839); 1916, XLVII, p. xiv (Fukien) (not of Cantor, 1839).—Mell, 1922, Archiv. Naturg., 

LXXXVIII, Abt. A, Heft 10, p. 120 (part: Lofaoshan and Lungtou, Kwangtung, about 600 and 750 

meters). 

Elaphe porphyracea Stejneger, 1910, Proc. U. S. Nat. Mus., XX XVIII, p. 105 (part).—Schmidt, 1927, Bull. 

Amer. Mus. Nat. Hist., LIV, p. 443 (Hainan) (not of Cantor, 1839). 

Simotes vaillanti Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 27 (Ningteh and Yung- 

chun, Fukien) (not of Sauvage, 1877).—Roux, 1919, Rev. Suisse Zool., XXVII, p. 63 (this record based 

on a specimen from Ningpo region, according to correspondence received from Roux) (not of Sauvage, 

1877). 
Elaphe porphyracea porphyracea Pope, 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 440 (Chungan Hsien, 

Yenping and Futsing Hsien, Fukien) (not of Cantor, 1839).—Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun 

Yatsen Univ., No. 11, p. 86 (Lohsiang, Kwangsi) (not of Cantor, 1839). 

Elaphe porphyracea sikiangensis Mell, 1929, Lingnan Sci. Journ., VIII, p. 209 (type locality, Suliukuan, Lofao- 

shan, Kwangtung, about 600 meters—type thus labeled in Berlin Museum). 

Description:—Upper labials 8; preoculars single; postoculars 2, very 

rarely 1; anterior temporals single; posterior temporals 2, very rarely 3; 

scales smooth, in 19 rows on the neck and at midbody, and 17 before the vent; 

ventrals in males 189-207, females 199-204; subcaudals in males 59-66, females 

64-69; dorsal saddles 9 to 10, rarely 11 on body, 3, rarely 4 on tail; males 

from snout to vent 733, 723, 715, 711, 710 and 678, females 742, 715, 704, 690, 

651 and 287 mm. (Description based on twelve specimens from Chungan 

Hsien.) : 

Table XXXV gives data on additional material, the figures in parentheses 
representing the number of specimens involved. 

With the exception of the specimens from the Ningpo region, I have deter- 

mined that all the material listed in the table has complete or nearly complete 

longitudinal lines anteriorly as well as posteriorly. Unfortunately, I have no 

information on the distribution of these lines in the Ningpo region examples. 

The original description of the type specimen, a juvenile, follows: 

Light reddish-yellow above, with broad transversal black bands, and with two barbed 
dorsal lines of the same colour; the interval between these dorsal lines dotted with black; the 

abdominal surface whitish. Ventrals 245. Subcaudals 75. 

The almost entirely spinous hemipenis ends opposite the eleventh sub- 

caudal plate. It is furnished with a semicircular disc, a large papilla-like 
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TABLE XXXV. VENTRAL AND SUBCAUDAL COUNTS OF ELAPHE PORPHYRACEA 
NIGROFASCIATA FROM CHINA AND FORMOSA 

Locality Ventrals | Subcaudals Material or Reference 

? type of Psammophis nigro- 
fasciatus 

Hainan (2)198-202 Schmidt, 1927, p. 443 

Lofaoshan 195 type of sikiangensis 

Lohsiang (6)195-215 Fan, 1931, p. 87 

Futsing Hsien..... Pope, 1929, p. 441 

Yenping Pope, 1929, p. 441 

(4) 191-198 specimens in British Museum 
(see Boulenger, 1899, p. 165) 

199 specimen in British Museum 

Ningpo region.... 183 Roux’s correspondence 

Ningpo region.... 194 Roux, 1919, p. 63 and corre- 
spondence 

Formosa (4)203-214 Maki, 1931, p. 81 

Formosa (1)204 Maki, 1931, p. 81 

structure, and small frills at its apex, these three structures occupying the entire 
width of the organ. Two pairs of spines or hooks arise a short distance distal 
to the base of the hemipenis, the first or larger pair slightly proximal to and 
nearer the sulcus than the second. Immediately distal to this second pair, four 
enlarged spines extend in a transverse row, and they, in turn, are succeeded by 

numerous smaller ones set in more or less regular longitudinal series. Save fora 
gradual reduction in size, these numerous spines continue unchanged toward 
the end of the organ near which they merge into a greatly reduced, incon- 

spicuous, calyculate area which is most extensive on the side of the sulcus 

opposite the apical disc. The proximal calyces have stiff, scalloped edges 

‘gradually becoming soft distally. The sulcus is conspicuous throughout, its 
well-developed lips bearing minute or small spines as far as the origin of the 
calyculate area, but beyond this they bear structures similar to those present on 

the adjacent walls. Proximal to, and around the basal hooks, the hemipenis is 

beset with minute spines. (Description based on a specimen from Chungan 

Hsien.) 

Probably not much weight should be placed on the exact arrangement of 
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the basal hooks and adjacent enlarged spines since variations are certain to 

occur. 
The hemipenis of E. p. nigrofasciata is unique in structure and has little 

or no resemblance to that of other allied Chinese snakes. 

Distribution:—This form of porphyracea is known from the following 

localities in China: 

Hainan: Nodoa region. 
Kwangtung: Lofaoshan and Lungtou. 
Kwangsi: Lohsiang. 

Fukien: Yungchun; Futsing Hsien; Ningteh; Yenping; Chungan Hsien (including 

Kuatun). 

Chekiang: Ningpo region. 

The addition of Formosa to the above completes the list of the places where 
nigrofasciata occurs. It has not been discovered in Tongking. 

Habits and Habitat:—The twelve Chungan Hsien examples of this snake 

described above were taken without exception in the high mountains about 

Sanchiang and Kuatun. Other records (Mell, 1922, p. 120, about 600-750 
meters; etc.) confirm its preference for a mountain forest habitat, but its 

presence in the Nodoa region of Hainan proves that it descends to relatively 

low altitudes as well. 

The stomachs of two Chungan Hsien individuals contain small mammal 

remains. 

A specimen of nigrofasciata handled by me at Nodoa was extremely docile 

and could not be persuaded to bite or even assume a defensive attitude, while 

one secured at Sanchiang was anything but docile for it struck viciously when 
annoyed. 

Material examined:—I have seen the following material: the type from 
“Singapore,”’ 4 specimens from Kuatun and 1 from Fukien, in the British Mu- 
seum; the type of sikiangensis from Lofaoshan, in the Berlin Museum; 1 
example from Lohsiang, in the Museum of Comparative Zodlogy; and 2 from 

Hainan, 1 from Futsing Hsien and 14 from Chungan Hsien, in the American 

Museum. 

Remarks:—Cantor’s type of Psammophis nigrofasciatus certainly was not 

collected at Singapore (Smith, 1930, p. 48). As explained under typical por- 
phyracea, Smith’s data are substantiated by Hubrecht’s figure of a Sumatran 

specimen. On the other hand, the striking resemblance of specimens from 
southeastern China to the type in question leaves but little doubt that it 
actually came from China and I therefore suggest eastern China for the type 
locality. The relationship of nigrofasciata to porphyracea porphyracea is dis- 
cussed under the latter. 
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68. Elaphe prasina (Blyth) 

Coluber prasinus Blyth, 1854, Journ. Asiat. Soc. Bengal, XXIII, p. 291 (type locality, Assam),—Annandale, 

1911, Rec. Ind. Mus., VI, p. 218 (Pupiao, Yunnan, 4600 feet).—Parker, 1925, Ann. Mag. Nat. Hist., 

(9) XV, p. 301 (Bao-Ha, Tongking, 250 feet). 

Gonyosoma gramineum Guenther, 1864, Rept. Brit. India, p. 294, Pl. xxi (type locality, probably Khasya).— 

Anderson, 1879, Zool. Res. W. Yunnan, p. 824 (Bhamo, Upper Burma). 

Description:—Loreal uniformly present; upper labials 9, 4th to 6th en- 

tering orbit; preoculars single, rarely divided; postoculars 2; anterior tem- 

porals 2, rarely 1; posterior temporals 2; scales 19-17-15, smooth or keeled; 

ventrals 191-209, with lateral keels; subcaudals 91-111; anal divided or entire. 

Color green above, upper lip and ventrum yellowish or greenish white, save for 

a narrow light band alongside of belly; young specimens have more or less dis- 

tinct, chevron-shaped, black bands across the back, especially evident anteriorly 

and sometimes persisting in varying degrees of intensity even to maturity. 

The foregoing description is a composite one based on ten specimens in 

the British Museum from various localities, Blyth’s original description, and 

material described in the following references: Wall, 1909, p. 346; I9I0, p. 

825; 1925, p. 812; and Venning, 1910, p. 337. It should be remarked that the 

real subcaudal range is probably 100-111, there being only one record of its 

falling below 100 and that may well be based on a broken tail. 

This species attains a total length of 1300 mm. 

The hemipenis is spinous proximally, calyculate distally, the two areas 

thus characterized being about equal in extent. The first proximal spines are 

the smallest, but in general they are uniform in size and merge into the 

scalloped calyces, the first few of which have spine-like scallops. The lips of 

the sulcus are not raised, bear small spines in the spinous area, and calyces in 

the calyculate area. (Description based on specimen ‘‘b’’ of Boulenger, 1894, 

p. 59, from the Khasi Hills.) 

Distribution:—E. prasina has been found in Yunnan at Pupiao, Imen 

Hsien and Wutingchow. It is thus seen to extend its range well across this 
province, while its occurrence in Tongking may be taken as evidence that it is 

to be expected in southern Yunnan also. I know of only these three Chinese 

records, however. 

Distributed from the Eastern Himalayas through Assam, the Chin and 

Kachin Hills, and the North and South Shan States into Tongking. Smith 

(1930, p. 47) includes it in the fauna of the Malay Peninsula. 

Habits and Habitat:—Wall (1925, p. 812) says, ‘‘This is a hill species occur- 

ring above about 4000 feet,’’ while its presence on the Yunnan plateau proves 
that it ranges to at least 6000 feet in China. However, it may descend to an 
altitude of 500 feet in Assam (Wall, 1909, p. 618, and aa p. id and 250 
feet in Tongking (Parker, 1925, p. 301). 
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Wall (1925, l.c.) reports a hatchling measuring 315 mm. killed between 

July and October in the Kachin Hills. 

Material examined:—In addition to the specimens listed by Boulenger 
(1894, p. 59), I have seen, in the British Museum, one specimen from each of 

the following localities: Wutingchow and Imen Hsien, Myitkyina, Maymyo 

and Bao-Ha. 

69. Elaphe radiata (Schlegel) 

Figure 56 

Coluber radiatus Schlegel, 1837, Phys. Serp., II, p. 135, Pl. v (Java, Sumatra and Cochin-China; Java hereby 

suggested as the type locality). 

Compsosoma radiatum Duméril and Bibron, 1854, Erp. Gén., VII, p. 292 (China). 

Spilotes radiatus Miiller, 1878, Verh. Naturf. Ges. Basel, VI, p. 600 (Lilong, Kwangtung). 

Elaphe radiata Pope, 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 446 (Yuankiang, Yunnan).—Fan, 1931, 

Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 90 (Lohsiang, Kwangsi). 

Description:—Upper labials 8 or 9; preoculars single; postoculars 2 or 3; 

anterior temporals 2; posterior temporals 2 or 3; scales keeled, with the com- 

plete formula 21-19-17; ventrals in males 228-231, female 244; subcaudals in 

males 97-101, female 95; length of males 1043+286 and 1040+290, female 

1158+283 mm. Color yellowish brown above with two wide, black middorsal 

bands and two narrow lateral ones beginning a short distance behind head and 

disappearing about midbody; a black band across occiput and three narrower 

ones radiating from eye; ventrum uniform. (Description based on two speci- 
mens from Lohsiang and one from Yuankiang.) 

A female in the British Museum from southern Fukien has 245 ventrals 

and 92 subcaudals, while a specimen of the same sex from Kwangtung now 

preserved in the Basel Museum has 244 and 89 ventrals and subcaudals, re- 

spectively. A Lilong male, alsoin the Basel Museum, has 231 ventrals, 95 

subcaudals. 
According to Wall (1914, pp. 207 and 208), the adults ‘‘usually vary from 

five to six feet’’ in length and show no sexual dimorphism in size. 

The hemipenis extends to the eleventh to twelfth subcaudal plates. It 

is spinous proximally, calyculate distally, the areas thus differentiated being 

about equal in extent. The spines are at first very small, but rapidly attain 
their maximum length of 3 mm., free end measurement. They are pointed, 
slender, slightly curved and very numerous. In spite of having stiff but blunt 

spine-like scallops proximally, the calyces are rather abruptly set off from the 
spines by a line extending straight across the organ. The calyces are gradually 

reduced in size, their scallops becoming shallower and less spine-like toward 

the end of the hemipenis. The sulcus is conspicuous throughout, its well- 

developed lips bearing small spines in the spinous region and dense calyces in 

the calyculate area. The lips are especially conspicuous in the transitional 
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zone between spines and calyces. (Description based on the 1330 mm. male 
from Yuankiang.) 

The hemipenis of a male from an unspecified locality differs from the fore- 
going description in having only stiff-scalloped calyces. Although the Yuan- 
kiang male appears to be mature, the difference cited might possibly be due to 
age. 

Fic. 56. Elaphe radiata. x 134. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. No. 35237 
from Yuankiang, Yunnan. 

Distribution:—In China, Elaphe radiata is known only from the following 

localities: 

Fukien: the southern part. 

Kwangtung: the region of Wuyung and Namkong and also that west of Canton; Lilong. 
Kwangsi: Lohsiang. 

Yunnan: Yuankiang. 

Judging by Wall’s 1925 (p. 813) and 1926 (p. 562) records for Upper 
Burma, radiata is to be expected in western as well as southern Yunnan. In 
fact, Boulenger long ago (1888, p. 598) reported it from Bhamo. 

Distributed from Orissa and the Eastern Himalayas eastward across south- 

ern China and southward through the peninsula of southeastern Asia into the 

Malay Archipelago. 

Habits and Habitat:—Elaphe radiata ‘is a common species throughout 
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Burma in the plains, and ascends the hills up to about 5000 feet’”’ (Wall, 1925, 
l.c.), but Mell (1922, p. 121) found it only up to 200 meters in Kwangtung. 
The Yuankiang specimen described above proves that radiata occurs at least 
to 1500 feet in Yunnan, while Fan’s (1931, p. 90) Lohsiang record certainly 
substantiates this datum. 

This species frequents gardens, fields near jungles and other relatively 

open situations, while it swims well (Wall, 1914, p. 207, and Smith, 1914, p. 

95). Guenther (1864, p. 244) states that it is equally nocturnal and diurnal. 

The food of radiata is stated in a general way by Guenther (1864, l.c.) to 

consist of ‘‘rats, birds, lizards, and frogs,’’ but Wall (1914, l.c.) describes it as 

feeding exclusively on mammals and (1903, p. 92) records finding the newly- 
born young of some mammal in a Hongkong specimen. 

Wall (1914, l.c.) has found from 5 to 12 eggs in gravid females, and these 
he has secured during April, May, June and July. The largest egg seen by him 

measured 52 mm. in its long diameter. The species is apparently oviparous. 

Both Wall (1914, p. 208) and Smith (1914, l.c. and Pl.) have described in 
detail how radiata, when annoyed, flattens its neck vertically, throwing it into 

an S-shaped loop, opens its mouth and remains thus on the alert ready to defend 

itself vigorously against attack. The black lateral bars brought suddenly into 
view by this behavior may act as a warning to enemies. Mell (1929, p. 256, 

etc.) has given an interesting comparative discussion of the defensive tactics of 
this and other Asiatic species. 

Material examined:—I have seen the following Chinese specimens: 1 from 

southern Fukien, in the British Museum; and 1 from Yuankiang, in the Ameri- 

can Museum. K. P. Schmidt kindly examined for me 2 Kwangtung specimens 
in the Museum d’Histoire Naturelle, Basel. 

70. Elaphe rufodorsata (Cantor) 

Plate X, I, J, K, L and M 

Tropidonotus rufodorsatus Cantor, 1842, Ann. Mag. Nat. Hist., IX, p. 483 (type locality, Chusan Island). 

Ablabes sex-lineatus Duméril and Bibron, 1854, Erp. Gén., VII, p. 324 (type locality, China). 

Coluber rufodorsatus Guenther, 1858, Cat. Colubr. Snakes Brit. Mus., p. 89 (part: Chusan and near Ningpo, 
Chekiang; Chekiang). 

Coronella sexlineata Jan and Sordelli, 1865, Icon, Ophid., Livr. 14, Pl. vi (type of A. sex-lineatus figured). 

Simotes Herzi Boettger, 1886, Zool. Anz., IX, p. 519 (type locality, hills near Shanghai). 

Ablabes rufodorsatus Boulenger, 1890, Ann. Mag. Nat. Hist., (6) V, p. 138 (Peiping). 

Elaphe rufodorsata Stejneger, 1907, Herp. Japan, p. 310, figs. 269-271 (Korea). 

Description:—Upper labials 7, rarely 8; preoculars single; postoculars 2; 

anterior temporals normally 2, occasionally 1; posterior temporals normally 3, 

sometimes I or 4; scales smooth, with the complete formula 21-19-17; ven- 
trals in fourteen males 163-172, in twenty-one females 173-182; subcaudals in 

fourteen males 56-63, in twenty females 49-53; total length of largest male 555, 
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largest female 755 mm. (Description based on thirty-five specimens from 

Ningkwo and Wuhu.) 
Sowerby (1930, p. 14) has described a living specimen as follows: 

It is of a rich reddish-brown colour, with four rows of dark longitudinal spots on the upper 
parts, which soon coalesce to form continuous longitudinal rays extending the whole length 

of the body to the tip of the tail. The head has a peculiar V-shaped, dark-edged pattern, the 

apex of the V pointing forward, the arms extending back on to the neck to connect up with 

the inner (upper) two rows of dots, and having between them a fleur-de-lis on the back of the 

head. There is also a dark brownish line from the nose, through the eye, to the angle of the 

mouth, where a short break occurs between it and the first oblong spot of the outer or lateral 

row of dots. The under surface of the body is of an orange-brown colour with irregular black 

dots. 

Table XXXVI, based on material in the American Museum, shows to what 

a marked degree sexual dimorphism in size is developed in rufodorsata. 

TABLE XXXVI. SEXUAL DIMORPHISM OF ELAPHE RUFODORSATA FROM HOPEI 
AND SHANTUNG 

Total 
Locality Sex | No. in Length of Four Largest in Millimeters 

Series 

Peiping and West- 28 523 +132 | stg +127 | 513 +125 | 509 + 123 
ern Hills | J li 

46 708 + 128 691 + 127 682 + 117 662 + 115 

19 527 +133 | 527+ ? 523 +120 | 522+ ? 

43 (A5 FP LA2 730 Wer 723 a E25) | tO og 

The hemipenis extends to the thirteenth subcaudal plate. It is spinous 

save for a short area of soft, papilla-like structures suggestive of poorly formed 
calyces at its extremity. About twenty-two enlarged, compressed, curved spines 

lie just distal to the base of the organ and are continuous with the much smaller 
ones that extend on to the area of papilla-like structures. These relatively small 

spines, arranged in more or less distinct, longitudinal rows, are mounted on 

longitudinal ridges distally. The sulcus is conspicuous, its lips spinous except 
at their distal termination. Proximal to the enlarged basal spines, the hemi- 

penis is beset with numerous minute ones. (Description based on a specimen 

from Tsinan.) 

Distribution:—This species has been collected at the following localities in 

China: 

Fukien: (no specific locality). 

Kiangsi: Lushan. 
Chekiang: Chusan Island; Ningpo and region; Hangchow; Tunglu. 
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Hupeh: Hankow. 

Anhwei: Ningkwo; Wuhu; Chuchow. 

Kiangsu: Shaweishan; Shanghai and region; Kunshan and vicinity; Soochow; Chinkiang; 

Nanking. 

Shantung: Tsinan and region. 
Hopei: Tientsin; Peiping and vicinity; Western Hills; Shanhaikwan. 

From Hopei, its range extends northeastward through Manchuria to the 
sea and as far as the Transbaikal region to the northwest (Stejneger, 1907, p. 

312; Nikolsky, 1916, p. 121; Emelianov, 1929, p. 49, and Sowerby, 1930, l.c.). 

It is common in Korea but has been taken only once on Formosa (Maki, 

1931, p. 87). 

Jacot (1931, p. 42) mentions Szechwan as part of the range of rufodorsata 
but on what authority I do not know. Boulenger’s (1894, p. 44) Hoihow record 
has already been disposed of by Stejneger (1907, p. 318) and I am unable to 

identify Zarevskij’s 1915 (p. 57) Hankow. Probably it is in Hopei. 

Habits and Habitat:—All observers agree that rufodorsata is semi-aquatic 

in habits, frequenting marshes, flooded fields, and the borders of ponds, lakes, 

canals, creeks and rivers. It is an agile swimmer and diver (Emelianov, 1929, 

p- 49). Wherever found, it seems to be present in great numbers. Sowerby 

(1930, l.c.) describes it as ‘particularly plentiful in the marshes round Tien- 
tsin”’; Boring, Liu and Chou (1932, p. 61) as ‘“‘the commonest water snake of 
Peiping’’; Maki (1931, p. 87) as the ‘‘commonest snake in Korea’; Stanley 
(1914, p. 28) as ‘“‘very common in the creeks around Quinsan’’ (Kunshan), 

while I encountered no fewer than six individuals during a 45-minute, daytime 

stroll through flooded fields near Wuhu. It is also abundant in the Far Eastern 

District (Emelianov, 1929, pp. 49 and 50). 
E. rufodorsata feeds on frogs, loaches and eels. Guenther (1864, p. 238) 

mentioned finding a frog in one stomach, while Chang and Fang (1931, p. 271) 
make the general statement that it feeds on ‘‘small frogs such as Microhyla and 

Rana limnocharis.”” Maki (1931, p. 87) likewise observes that it eats frogs. 
Examination of Chinese material in the American Museum gives the following 
results: 

Eight stomachs contained frog remains. 

Four stomachs contained remains of Rana limnocharis. 

Five stomachs contained remains of non-spinous loaches. 

One stomach contained remains of Fluta alba. 

The stomach contents of the ten specimens reported by me (1929, p. 443) 

have been incorporated in the above data. 
A Tientsin individual kept in captivity by Sowerby (1930, l.c.) ‘‘gave birth 

to some eight or ten young ones about 5 inches in length.’’ Female snakes 

taken in the Far Eastern District at approximately 44° N. Latitude produced 
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the same number of offspring on September 25. These hatchlings measured 

200 mm. and fed on cockroaches (Emelianov, 1929, p. 51). Ten females in the 

American Museum from Peiping, the Western Hills and the region of Tsinan 

contain, respectively, 21, 16, 16, 14, 12, I2, II, 10, 7, and 4 eggs. A lot of 

fourteen Peiping embryos, obviously on the point of birth and devoid of egg- 

teeth, range in total length from 193 to 214mm. These data on the American 

Museum material include those given by me in 1929 (l.c.). The total number 

of females involved was then stated to be eleven, but it actually should have 

been given as nine. The average of 12.4 is, however, correct for the nine as 

then recorded. 

Emelianov (1929, p. 50) observes that breeding pairs have their heads 
turned in opposite directions. 

Elaphe rufodorsata is apparently diurnal (Boring, Liu and Chou, 1932, l.c.). 

It is aquatic enough to lie submerged under water frequently when in captivity 

(Chang and Fang, 1931, l.c.). It sometimes bites viciously during capture 

(Emelianov, 1929, p. 49) but, in Anhwei, I found it to be a very mild-tempered 

snake and have stated in my field notes that it did not show any fight or even 

offer to bite. I also record encountering one busily swallowing a frog, moving 

it a short distance, and leaving it as intent on devouring its victim as when 

first discovered. 

Material examined:—Among numerous others, I have seen the following 
specimens from China: 1 from Hankow, in the Senckenbergisches Museum, 
Frankfort; and 1 from Soochow and 7 from Tunglu, in the Museum of Com- 

parative Zodlogy. 

Remarks:—The ovoviviparous habits of this Elaphe may have been forced 

upon it by its aquatic habits as suggested by Sowerby (1930, l.c.). This argu- 
ment, however, loses some of its weight when we recall that the vast majority 

of species of Natrix found in eastern Asia are both semi-aquatic and egg-laying. 

71. Elaphe schrenckii anomala (Boulenger) 

Figure 57 | 

Coluber anomalus Boulenger, 1916, Ann. Mag. Nat. Hist., (8) XVII, p. 243 (type locality, Chihfeng, Jehol). 

Elaphe schrenki besenbruchi Miiller, 1923, Zool. Anz., LVII, p. 150 (type locality, Tsingtao, Shantung). 

Elaphe schrenckii Stejneger, 1925, Proc. U. S. Nat. Mus., LXVI, Art. 25, p. 81 (part: Hsinglungshan, Hopei).— 
Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 526 (Hsinglungshan, Hopei) (not of Strauch, 1873). 

—Pope, 1929, LVIII, p. 436 (Western Hills, Hopei) (not of Strauch, 1873).—Tchang, 1932, Bull. Fan 

Mem. Inst. Biol., III, p. 13 (Peiping) (not of Strauch, 1873). 

Elaphe anomalus Sowerby, 1930, Natural. Manchuria, IV, p. 17. 

Coluber schrencki Zarevskij, 1930, Ann, Mus. Zool. Acad. Sci. URSS, XXXI, p. 215 (Peiping) (not of Strauch, 

1873). 
Elaphe sehrenckii Boring, Liu and Chou, 1932, Handb. N. China Amphib. Rept., p. 63, figs. (vicinity of Peiping) 

(typ. err. for schrenckii; not of Strauch, 1873). 

Description:—Upper labials 8, very rarely 7; preoculars I or 2; postoculars 
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2, rarely 1; anterior temporals 2, rarely 1; posterior temporals I to 4; scales 

keeled, in 23, very rarely 21 rows on the neck and at midbody, 19, rarely 17, 

very rarely 18 before the vent}; ventrals in five males 206-216, in five females 

218-222; subcaudals in five males 70-77, in five females 64-72; a few subcaudals 

sometimes single. (Description based on eleven specimens from Hsinglung- 

shan.) 
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Fic. 57. Elaphe schrenckii anomala. x2. Juvenile head-pattern. a. Dorsal view. b. Lateral view 

A.M.N.H. No. 21492 from Hsinglungshan, Hopei. 

Table XXXVII summarizes data on additional Chinese material, the 

figures in parentheses indicating the number of specimens involved. 

The juvenile pattern of anomala differs radically from that of the adult. 

The young individual (445 mm., total length) in the American Museum, 

labeled Peiping but possibly from elsewhere, may be described very briefly 

as follows: 

The back is crossed by a series of dark gray, black-edged bands separated 
by light gray interspaces, each of which has a dark median area. Anteriorly, 

the dark bands are wide, the interspaces narrow, while posteriorly, bands and 
interspaces are about equal in width but the black margins of the former are 
now relatively much wider. Each ventral plate has several gray spots. A 

dark band arches forward from the eyes and is continued behind them as a 

postocular stripe. 

1Schmidt’s 1927, p. 526, data notwithstanding. 
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TABLE XXXVII. 

THE REPTILES OF CHINA 

VENTRAL AND SUBCAUDAL COUNTS AND DIMENSIONS OF 
ELAPHE SCHRENCKII ANOMALA FROM CHINA 

Total Length 
Locality Sex Ventrals | Subcaudals in Material or Reference 

Maullimeters 

Western Hills.| o& 218 70 + 1820 + Pope, 1929, p. 436 

Western Hills.| ¢@ 212 68 1900 (skin) Pope, 1929, p. 436 

Peiping ?..... rofl 208 72 445 specimen in American 
Museum 

Peiping...... (7)209-224 | (6)70-77 (6)1134-1755 +| Tchang, 1932, p. 14 

LE GUI EO Oe ay a ele 9 222 68 about 1525 Mus. Comp. Zool. No. 
16309 

Tsingtao..... rot 214 70 1095 type of besenbrucht 

The adult turns almost uniform brown, losing all of this elaborate color- 

ation save the elements enumerated below: 

a. A varying but usually very small remnant of the postocular stripe. 

b. The black edges of the dorsal bands which are, however, generally only evident pos- 
. teriorly and even there quite weak and indistinct. 

c. A faint trace of the ventral spotting (often entirely absent). 

It must be borne in mind that the juvenile markings are retained for some 

time in schrenckii, so only fully grown individuals can be used in studying the 

pattern of maturity. 

In strong contrast to adult anomala, when typical or northern schrenckii 

attains maturity, it is a black snake with laterally bifurcating, narrow light 

bands crossing the back at wide intervals. The belly is punctuated with small, 

black spots arranged just as in juveniles of both forms, and the head above the 
mouth is black save for the upper labials, each of which is light anteriorly. 
I have examined no less than seven of the black individuals, two labeled 

“Ussuri,” one ‘“‘Amur,’”’ one ‘‘Kissawitsch,’’ one ‘‘Possiet,’’ one Manchuria, 
while one was collected by Sowerby in Manchuria along the Yalu River 
about 180 miles from its mouth. Although most of these names refer only to 
rather extensive regions, they are definite enough to place the range of typical 
schrenckii to the northeast of the localities at which anomala has been secured. 
Pavloff (1926, fig. 9), Emelianov (1929) and Sowerby (1930, Pl. 1) have pub- 
lished photographs of schrenckii schrenckii, while Maki’s (1931) excellent col- 
ored plate (xxxv) illustrates the adult (‘normal color phase’) and transitional 
(‘dark color phase’’) patterns of anomala from Korea. 
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The original description of the type specimen, a male, follows: 

Snout rounded, scarcely prominent; canthus rostralis very obtuse, loreal region slightly 
concave; eye rather small, one-third length of snout. Rostral much broader than deep, just 
visible from above; internasals as long as broad, as long as the prefrontals; frontal as long as 

broad, two-thirds its distance from the end of the snout, three-fifths the length of the parie- 

tals; loreal longer than deep; przocular single, no subocular below it; two postoculars; tem- 

porals 2 + 3 or 4; seven upper labials, third and fourth entering the eye; four lower labials 

in contact with the anterior chin-shields, which are a little longer than the posterior. Scales 

in 22 rows, dorsals feebly but very distinctly keeled, laterals smooth. Ventrals not angulate 
laterally, 212; anal divided; subcaudals mostly single, 65. Dark brown above; a large blotch 

on the neck and a streak behind the eye black; hinder part of body and tail with rather 

irregular black cross-bars; lower parts white, with greyish spots anteriorly; subcaudals edged 
with brown. Total length 1770 mm.; tail 250. 

The hemipenis extends to the seventeenth to eighteenth subcaudal plates. 
It is spinous proximally, calyculate distally, the calyculate area half again as 

extensive as the spinous one. The spines are cylindrical and uniform in size, 

but some are pointed, others rather blunt. They are about fifty in number, 

while the first one arises a little distal to the base of the organ but slightly 
proximal to the others. The relatively uniform calyces become gradually 

smaller toward the end of the hemipenis, are shallowly scalloped and soft 

edged throughout, and abruptly separated from the spines by an imaginary 

line extending straight across the organ. The lips of the sulcus, entirely 

devoid of spines and bearing only poorly developed calyces in the calyculate 

area, are very well developed, especially distally. A ridge arises about mid- 

way between the termination of the spines and the end of the organ, and runs 
parallel to and near the sulcus. Between this ridge and the sulcus, the calyces 

are not developed as far distally as elsewhere. (Description based on a 
specimen from Hsinglungshan.) 

Distribution:—E. schrenckii anomala is known with certainty to occur at 

the following Chinese localities: 

Jehol: Chihfeng. 
Hopei: Hsinglungshan; Peiping; Western Hills. 
Shansi: Hululi. 

The type locality of besenbruchi is Tsingtao, while a typical specimen of 

anomala in the British Museum is labeled ‘‘Tsai-Chih, near Hankow,”’ and one 

in the Museum of Comparative Zodlogy is from the ““Yangtze River.”’ In view 
of the fact that snakes are so often carried about in China, I think it well to 

await confirmation of the last two records at least. The one for Tsingtao is 

not surprising and certainly establishes the presence of anomala in Shantung 

if not actually at Tsingtao. 

Habits and Habitat:—The locality records show that anomala occurs on 
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plains at low altitudes (Peiping) as well as in mountains (Hsinglungshan and 

Western Hills) in the northern part of its range, while the only reliable record 

for the southern part is based on a specimen taken at 6000 feet in the mountains 
of Shansi (Hululi). 

Two specimens in the American Museum (Nos. 21486 and 29389) contain 

the remains of Norway rats. 

Although almost nothing is known about the habits of anomala, Emelianov 
(1929, pp. 74-77) has given an excellent account of those of typical schrencku. 

Among other things, he states that it lays a large number of eggs (13-30) from 

the middle of July to the middle of August, while the young emerge in Sep- 

tember or late August and measure about 300 mm. in total length. Its food 

consists chiefly of rodents and birds but it will also eat eggs. Sowerby (1930, 
p. 16) describes schrenckii as “‘the commonest species occurring in the Man- 

churian forested area as well as on the Yalu river.’’ He has had field experience 
with both forms, but is here referring solely to the northern or typical one. No 

locality data accompany Mell’s 1929 (p. 74) record of a bird in the stomach of 

an E. schrenckii, so it is impossible to say what form he dissected. Seven eggs, 

a typical one of which measures about 50 x 25 mm., were brought to our camp 

at Hsinglungshan between August 6 and 10. An early, unpigmented embryo 

go mm. long proves beyond doubt that these are snake eggs, while their 

dimensions and those of the embryo give a good idea of the size of the 

parent. There is little reason to doubt that these are eggs of anomala. 

Material examined:—I have seen the following specimens from China: the 

type of Coluber anomalus from Chihfeng, and 1 specimen from ‘‘Tsai-Chih, near 
Hankow,”’ in the British Museum; 1 without data, in the Berlin Museum; 1 

from Hululi, 63 miles southwest of Taiyuan, and 1 from the “Yangtze River,”’ 
in the Museum of Comparative Zodlogy; 2 from Hsinglungshan, in the U. S. 

National Museum; 9 from Hsinglungshan, 2 from the Western Hills, and 1 

from Peiping, in the American Museum. This Peiping example was presented 
by Dr. Boring who informs me that some doubt must be attached to the 

locality. 
I have also examined perfectly typical examples of anomala from Korea 

(Seoul). 

Remarks:—The foregoing treatment has made it clear that the name 
anomala is applied to a snake from Shansi, Shantung, Hopei, Jehol and part of 

Korea, and that this snake differs markedly in adult color pattern from a north- 
eastern one found in Manchuria and the region eastward to the sea and called 
schrenckit schrenckiui. Certain questions that must inevitably arise have not, 
however, been answered. The following statements are designed as answers 

to these questions. 
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1. The characters upon which Coluber anomalus was erected by Boulenger are valueless 
in distinguishing anomala from typical schrenckii (Stejneger, 1925, p. 81), but Boulenger’s 

name, nevertheless, is applicable and must be used. 

2. I have entirely failed to discover any external structural difference between anomala 

and schrenckit schrenckii. The hemipenis of the latter seems to lack the ridge that extends 

parallel to and near the sulcus in the former, but this apparent distinction requires further 

study. 

3. I have also failed to distinguish between the juvenile color patterns of the two forms 
involved. 

4. Although anomala and typical schrenckii have perfectly distinct and logical ranges 

and do not, to my knowledge, intergrade, I have considered it best to use trinomials because 
only fully mature adults can as yet be separated without taking localities into consideration, 
When one considers the extensive area in which these forms must be in apposition, it is hard 

to believe that they do not intergrade in northern Korea and northeastern China. At any 
rate, I shall await the acquisition of new material with great interest. 

As far as my experience and knowledge go, no other species of Elaphe 

demonstrates so well the extent to which two forms (or even distinct species?) 

can have identical ontogenies. At least, if not identical, the difference between 

juvenile anomala and schrenckiw schrenckw is certainly anything but obvious. 

The synonymy heading this species does not include references to Korean 

material. (See Stejneger, 1907, p. 313, and Maki, 1931, p. 101.) 

72. Elaphe teniurus Cope 

Figure 58 

Elaphis virgatus Guenther, 1858, Cat. Colubr. Snakes Brit. Mus., p. 94 (part: Chekiang). 

Elaphe teniurus Cope, 1861, Proc. Acad. Nat. Sci. Phila., XII, p. 565 (type localities, Ningpo and Siam), 
Elaphis teniurus Guenther, 1864, Rept. Brit. India, p. 242. 

Elaphis yunnanensis Anderson, 1879, Zool. Res. W. Yunnan, p. 813 (type locality, Tengyueh, Yunnan). 

Coluber teniurus Boulenger, 1890, Ann. Mag. Nat. Hist., (6) V, p. 139 (Western Hills, Hopei). 

Coluber Vaillanti Mocquard, 1905, Bull. Mus. Hist. Nat., Paris, XI, p. 76 (type locality, Caobang, Tongking); 
1905, Bull. Soc. Philom. Paris, VII, p. 319, fig. 2 (amplified description of type). 

Elaphe teniura vaillanti Schmidt, 1927, Bull. Amer. Mus, Nat. Hist., LIV, p. 443 (Namfong, Hainan). 
Elaphe teniura teniura Schmidt, 1927, p. 532 (Ningkwo and Wuhu, Anhwei). 

Elaphe teniura yunnanensis Schmidt, 1927, p. 533 (Tengyueh, Yunnan; Wanhsien, Szechwan; Shaowu, Fukien; 
and South China). 

Description:—Upper labials 9, rarely 8, very rarely 10; preoculars 2, rarely 

an additional small one; postoculars 2; anterior temporals 2, rarely 3, very 

rarely I or 4; posterior temporals 3, occasionally 4, very rarely 2 or 5; scales 

feebly keeled, in 25, occasionally 23, rows on the neck, 25, rarely 23, very rarely 

24 or 27 at midbody, and 19, very rarely 21 or 23 before the vent; ventrals in 

seven males 241-252, in thirteen females 245-258; subcaudals in five males 95- 

109, in eight females 98-111. (Description based on twenty specimens from 
Chungan Hsien.) 

Table XX XVIII gives ventral and subcaudal counts of additional Chinese 
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material, the figures in parentheses indicating the number of specimens in- 
volved. 

TABLE XXXVIII. VENTRAL AND SUBCAUDAL COUNTS OF ELAPHE TZNIURUS 
FROM CHINA 

Locality Ventrals Subcaudals Material or Reference 

Fainane tiie tis ee ce ome 250 120 Schmidt, 1927, p. 444 

Waoshanieis+ hint bahaee chats (6)248-264 | (6)98-123 | Fan, 1931, p. 89 (six males) 

Wuhu and Ningkwo......... (15)225-245 | (13)84-ro1 | Schmidt, 1927, p. 533 

INanikane terres artes Se (7)227-241 (6)93-106 | Chang and Fang, 1931, p. 273 

Chungking-Hochuan region ..| (8)236-254 | (8)1o2-112 | Chang, 1932, p. 64 

@pienVElSien -y-ye.sciry- teigl- fares (2)243-247 (2)112 Chang, 1932, p. 64 

Wits Oimelaccnc: is sts ase sit ae 243 107 Chang, 1932, p. 64 

TOBIN s Gimp ecle te Dior omer 243 103 Chang, 1932, p. 64 

Baolingleungiy Pte ctinedete che eosers 230 104 Barbour, 1912, p. 129 

Srchowsasee ee ee seo ae (2)245-255 | (2)112-116 | Stejneger, 1925, p. 82 

AiAvtkitetalasiovay a Aooanoaeeeanos 234 III Stejneger, 1925, p. 82 (No. 
66634, female) 

Men giszravde at cei sei cai ea 239 95 specimen in American Museum 

WAI MAN eee tiet mine rec es 236 specimen in British Museum 

Menpuytelas -.c: ac'reer cereale © (3)252-258 cotypes of Elaphis yunnanen- 
sts 

PEIN) ole eed siateray vin ater erste (2)246-251 | (2)102-103 | Tchang, 1932, p. 13 

In the table, I have given selected data on specimens secured from widely 

separated localities simply to show how erratic and geographically inconsistent 
the variations of teniurus are. In eastern China, they seem to be correlated 

with altitude, but such can scarcely be the case in Hsikang, for a female taken 

at 11,000 feet has only 234 ventrals! It is certainly true, however, that ma- 

terial from mountainous regions strongly tends to high ventral and subcaudal 

counts, but as Chang (1932, p. 66) has already remarked, much vexation may 

be avoided by calling all the Chinese material simply teniurus. The problem 

presented through the remarkable variations of this species should be dealt 

with by the appropriate student of general biological problems rather than by 

the taxonomist interested chiefly in consistent geographical forms. 
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This snake attains a total length of 2365 mm. on Formosa (Maki, 1931, 

Pp. 95). 

NYS ee eee 
Lee IIE PEE 

Fic. 58. Elaphe teniurus, Nat. size. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. No. 
33626 from Chungan Hsien, Fukien. 

The original description, based on the two cotypes from Siam and Ningpo, 

follows: 

As in many other serpents of Eastern Asia, the maxillary and mandibular teeth become 

gradually longer anteriorly. Head slightly distinct, lanceolate, muzzle obtuse. Tail one-fifth 

the total length, flat beneath. Twenty-five rows of scales, those from the ninth to the six- 
teenth keeled. Rostral plate broader than high, the labial suture one-third the nasal, less 

than the prefrontal. Eight superior labials, fourth and fifth bounding the orbit. Seventh 
much longer than high, bounded above by a long temporal, and by a short one, which also 

bounds the eighth labial. Postoculars two, superior largest. Preoculars two, as in other 

species of the genus, the superior very large, its horizontal diameter greater than the length 
of the loreal. The latter plate much longer than high. Postfrontals large, bent upon the 

sides. Anterior border of the vertical shorter than the straight, convergent lateral; posterior 

angle obtuse. Superciliaries large. Occipitals elongate, external borders convergent, bounded 

by two long temporals. Inferior labials ten, eleven, or twelve. Gastrosteges 232; one divided 

anal; urosteges 101 pair. Total length of specimen from Ningpo 64 in., tail 13 in.; specimen 

from Siam 30 in., tail 6 in., 3 lines. 

Above, an olivaceous ash, or clay color, more olive anteriorly. A blackish lateral band 

extends from the tip of the tail, throughout the posterior third of the body, where it extends 
from the second to the ninth rows of scales, reducing the ground color to a dorsal stripe of 

three or four scales in width. It is divided by a number of irregular narrow vertical lines, at 
regular distances. The superior border is prolonged upon the anterior two-thirds of the body 
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as an irregular, narrow, longitudinal black band, connected with that of the opposite side by 
similar short transverse bands at distances of four or five scales. Irregular black borders and 
centres of the median lateral scales, are the only indications of the inferior part of the lateral 

band anteriorly. Gastrosteges tipped with black anteriorly; the central parts become grad- 

ually darker posteriorly, but finally give place to a yellow median band which extends to the 

tip of the tail. This is bounded by a blackish band on each side, which is separated from that 
of the sides by another yellow one, which involves the tips of the gastrosteges, and first row 

of scales. The only marking upon the head is a black postocular vitta, which extends along 

the upper borders of the labials and no farther, parallel to the commissure of the mouth. 

Pectus, throat, chin and superior labials yellowish. 

Dr. Dunn has very kindly re-examined the cotypes and informed me that 

both are males with 8 upper labials and preoculars separated from the frontal; 

the ventral and subcaudal counts of the one from Siam are 235 and 104, of the 

other, 225 and 93+, respectively. 

The hemipenis extends to the twelfth subcaudal plate. It is spinous proxi- 

mally, calyculate distally, the areas thus differentiated being about equal in 

extent. The thick, blunt, cylindrical or slightly compressed spines arise some- 

what distal to the base of the organ and are uniform in size and structure. Each 

one is surmounted by a minute, sharp tip. The calyces are soft edged, deeply 

scalloped and well developed, but somewhat reduced in size distally. They are 

not uniformly developed throughout but are especially deep and profuse on 

opposite sides of the hemipenis, one area of maximum development lying ad- 

jacent to the sulcus. There are no spines on the lips of the sulcus in the spinous 

area, but in the calyculate region its lips bear calyces, those of one side much 

better developed than those of the other save at the organ’s extremity where 
both lips are profusely calyculate. (Description based on a specimen from 

Tengyueh.) 

Distribution:—The records of this snake for the Eastern Himalayas, 

Assam, Burma (Wall, 1923, p. 622), Laos (Angel, 1929, p. 79) and Tongking 
(Mocquard, 1905, p. 76, and Parker, 1925, p. 305), coupled with numerous 

additional ones for various southern Chinese localities, prove that it is generally 

distributed in China at least as far north as the Yangtze Valley. In Szechwan 

and Hsikang it is found north to Chengtu and west to Batang (Vogt, 1924, p. 

339), while its distribution in northeastern China is erratic. Jacot (1923, p. 

260) failed to find it in Shantung, but the abundant records for Peiping and the 

Western Hills prove that it is not rare in parts of Hopei. Evidence of its pres- 
ence to the northeast of Peiping and in Korea consists of two very old records, 
one for Korea (Stejneger, 1907, p. 321), the other for Possiet Bay (Strauch, 
1873, p. 105), and a recent one for the Yalu River valley (Sowerby, 1930, p. 17), 

(see also Mori, 1927, p. 141). Its scarcity in these regions is proved by the fact 
that neither Emelianov (1929, p. 71) nor Maki (1931, p. 96) have new material 
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to report. It seems to me highly probable that teniurus was carried into 
northern China by man. Emelianov (1929, p. 72) states that Elaphe schrenckit 

is kept in a domestic state in Manchuria and perhaps teniurus has been or is 

treated in the same way about Peiping. 
E. teniurus is recorded from Formosa by some authors (Maki, 1931, p. 94, 

Col. Pl. xxx11) as a distinct subspecies friesi, but, in my opinion, Formosan 

teniurus does not warrant recognition as a good form. 

The distribution of teniurus in Siam, and adjacent territory to the east 

and west, is still quite problematic because it has been so consistently confused 
with Elaphe grabowskyi of the Malay Peninsula and Archipelago. The relation- 

ship of these two distinct species is discussed in detail below. 

Habits and Habitat:—This remarkably successful and widely distributed 

species has apparently adapted itself to life at all altitudes. Stanley (1914, p. 

27) calls it ‘‘the commonest snake in Shanghai,” while I found it abundant 

both about Ningkwo in Anhwei and in the high Kuatun-Sanchiang mountains 

of Fukien. Stejneger (1925, l.c.) records one taken at 11,000 feet near Ta- 
tsienlu, and Barbour (1912, l.c.) reports another Hsikang specimen collected at 

10,300 feet. 

Chang and Fang (1931, l.c.) state that, in Nanking, “This common species 

lives inside our dwellings and feeds exclusively upon the house rats. The fact 

that they never prey upon frogs has been confirmed by observing their feeding 

habits. They are harmless and rather beneficial to man.’’ Stanley (1914, l.c.) 
also reports that teniurus feeds on rats and inhabits dwellings in Shanghai. 

One specimen in the American Museum from Tengyueh contains remains of a 

rat, apparently of the domestic variety. 

This powerful snake is slow and deliberate in its movements and relatively 

docile, readily becoming quite tame. Its marked climbing tendencies (Pope, 

1929, p. 445), feeding habits and good disposition probably enable it to thrive 

in human habitations. 
On June 28, 1925, I secured at Sanchiang two specimens, one containing 

11, the other 12 eggs apparently ready to be deposited, while about July 8 

another example with 12 eggs in the same state was brought in (Pope, 1929, 

l.c.). A Yunnan female in the American Museum holds 13 well-developed eggs, 

one of which contains an early embryo about 15 mm. long. An average egg 

measures 36 x 24 mm., while the total length of the female is 1198 mm. 

Material examined:—I have seen, among numerous specimens from China 

and adjacent countries, the type of Coluber vaillanti, in the Paris Museum. 

Remarks:—Ever since Boulenger (1887, p. 170) synonymized Fischer’s gra- 

bowskyi with teniurus, the relationship of these two forms has been more or less 
problematical. Stejneger (1907, p. 319) apparently considered them distinct 
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species, while, more recently, Smith (1930, p. 49) has given grabowskyi sub- 

specific rank. I am thoroughly convinced that two distinct species, differing 

in no fewer than eight characters, are involved. Unfortunately, lack of good 

series of grabowskyi prevents my tabulating many data on that form, but the 

following enumeration and discussion of the eight distinguishing characters will, 

I believe, prove helpful to anyone interested. 

1. The hemipenes of the two snakes differ in five details as follows: 

a. The organ is longer in grabowskyi, extending to the fifteenth subcaudal plate. 

b. The calyces cover a slightly more extensive area than the spines in grabowskyt. 

c. The spines of grabowskyi are not as thick (individually) and much more com- 

pressed than those of teniurus. 

d. In grabowskyi, the large spines are preceded by a few small and medium-sized 

ones. 

e. The calyces of grabowskyi are only shallowly scalloped. 

(Specimen of grabowskyi from Hinlap, 20 miles southwest of Korat, Siam, used 
for comparison.) 

2. E. grabowskyi has a distinctly higher ventral count. The range of 276-305 reported 
for it by Smith (1930, p. 49) is based on nineteen specimens, including the cotypes (278 and 

282), and may be compared to the counts of teniurus given above. 

3. Among forty specimens of teniurus from Anhwei, Fukien, Yunnan and Szechwan, the 

preocular is not in contact with the frontal in thirty-two, barely so on both sides in four and 

on one side in three, and distinctly so on both sides in only one. In contrast to this, the pre- 

ocular of grabowskyi is normally in contact with the frontal. 

4. The internasals are relatively more elongate in grabowskyi than in teniurus. 

5. The frontal of grabowskyi is generally more elongate as well as narrower and more 

pointed posteriorly than that of teniurus. 

6. In grabowskyz, the loreal is a much more elongate scale than in teniurus. 

7. The body of teniurus is less compressed than that of grabowskyt. 

8. The color patterns of the two species are quite distinct in certain details as follows: 

a. E. grabowskyt has a middorsal light stripe anteriorly, while in teniurus this stripe 

fast loses its continuity as it approaches the head. 

b. E. teniurus is boldly blotched or barred anteriorly, while such markings are 

absent or only very faintly evident in grabowskyt. 

c. In teniurus, the (posterior) middorsal white stripe is slightly wider than that 

of the other species, but the low, lateral white stripe is somewhat wider in 

grabowskyi than in teniurus. 

In addition to possessing a slightly different color pattern, grabowskyi, 

then, is obviously a more elongate snake in both head and body than teniurus. 

It would be extremely interesting to know whether this attenuation is corre- 

lated with more highly developed arboreal habits. 

Genus Rhynchophis Mocquard 

Rhynchophis Mocquard, 1897, Bull. Mus. Hist. Nat., Paris, III, p. 214 (type, R. boulengeri). 
Proboscidophis Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 114 (type, P. versicolor). 
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The relationships of this monotypic genus are not clear. It is the only 

snake that I know of having a single rostral appendage covered with many 

small scales. 

I believe the maxillary teeth are most correctly described as 19 to 22 in 

number, ungrooved, in a continuous series, about equal in length, the last one 

or two stouter than, and not as much recurved as, the rest. 

Oxsvious RECOGNITION CHARACTERS 

Snout produced into a distinct pointed appendage covered with small scales; color uni- 

form green above and below with very inconspicuous black and white margins discernible 

on some scales. 

73. Rhynchophis boulengeri Mocquard 

Figure 59 

Rhynchophis Boulengeri Mocquard, 1897, Bull. Mus. Hist. Nat., Paris, III, p. 215 (type locality, Norway 

Islands, Tongking). 

Proboscidophis versicolor Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 114, fig. 10 (type 

locality, Kuchen, Kwangsi; paratype from Lohsiang, Kwangsi). 

Description:—A translation of the original description, apparently based 

on the six cotypes, follows: 

Snout terminating in a conical appendage directed forward and upward, equal in length 

to the distance from its base to the anterior border of the éye or a little shorter, covered with 

small scales, and which has its origin between the rostral, the internasals and the anterior 

nasal of each side. Head elongated, triangular, swollen posteriorly and quite distinct from 

the neck. Eye moderate, with round pupil, its diameter contained twice in its distance from 

the nostril; the latter opens between two nasals; internasals about twice as short as the pre- 

frontals; frontal very broad in front, with concave lateral margins, a little longer than its 

distance to the base of the rostral appendage, shorter than the parietals; frenal low, two or 

three times as long as high, sometimes divided by a vertical suture; one large preocular, in 

contact with the frontal; 2 postoculars; temporals 2 + 2 +3 or 2+3 +3 or 4; 9 upper 

labials, the 4th, 5th and 6th in contact with the eye; ro or 11 lower labials, the first 4 or 5 in 

contact with the anterior submaxillaries, which are a little shorter than the posterior; 19 rows 

of smooth scales, provided with a pair of apical pits; gastrosteges, 207 to 214; anal divided; 

urosteges double, from 123 to 132. Maxillary teeth 19 in number, in a continuous series, the 

last two larger than the rest and not grooved; 25 mandibular teeth, the posterior ones dimin- 

ishing in length. 

The back is of a rather intense blue, uniform, changing to a paler bluish green on the 

sides, still paler on the ventral surface. Some scales on the trunk are bordered on one side with 

a touch of black. Six specimens, the largest of which is a female measuring 1 m. 134 mm. in 

total length, of which the tail is 300 mm. 

Fan’s Proboscidophis versicolor, in spite of certain recorded differences such 

as enlarged mid-maxillary and grooved posterior maxillary teeth, vertical pupil, 

and slightly higher ventral count (221), shows remarkable similarity to R. 

boulengeri, and is, without doubt, the same species. The difficulty of deter- 



278 THE REPTILES OF CHINA 

mining the exact nature of the teeth and whether they are grooved is well 

known, while the question of round as against vertical pupils is at best an un- 

reliable character. 
In Paris, I carefully compared Fan’s description and figures of P. versicolor 

to four of the six known specimens of R. boulengeri and to Mocquard’s descrip- 

tion, finding the latter very accurate. 

Fic. 59. Rhynchophis boulengeri. Nat. size. a. Dorsal view of head. b. Ventral view of head. c. Lateral 
view of head. Specimen from Kuchen, Kwangsi. (From Fan.) 

A few points are worthy of special notice, as follows: 

1. The number of maxillary teeth is not easily ascertained for I got various results when 

making counts in Paris. The highest count made was 22. Mocquard gives 19, Fan 16. 

2. The pupil is round in the four examples of boulengert examined. 

3. In counting the scale rows on the neck, at midbody, and near the vent, I got the fol- 

lowing results for boulengeri: 21-19-15 in one and 19-19-15 in three. 

4. Fan describes the scales of versicolor as ‘‘black margined or punctuated with white.” 
In boulengeri, the scales are more or less black- or white-margined proximally. This black 

and white is, however, apparent only on close scrutiny, being largely hidden by the tips of the 
preceding scales. To all general appearances, the snake is uniform green above and below, 
but a little lighter below. 

5. Fan’s “longitudinal whitish line on either side along the lateral keeling of the ventral 

scales’ is scarcely to be included as part of the color pattern but rather as the usual accompani- 
ment of a well-developed lateral keel. 

6. The color of Fan’s paratype, a young male 335 + 109 mm. in length, is “beautiful old 
gold above, yellowish below, labials all white.” This, apparently, represents the juvenile 
pattern. 

7. All four specimens seen by me in Paris are females. 

8. The type of P. versicolor, a female, has 221 ventrals and 127 subcaudals, while the 

paratype of the opposite sex has the same ventral count but only 116 subcaudals. The female, 

then, has the higher subcaudal count. The type measures 752 + 270 mm. in length. 

Distribution:—This remarkable snake is known only from the type locality 
in Tongking; and Kuchen and Lohsiang in Kwangsi. 
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Habits and Habitat:—The Kwangsi specimens were apparently taken in 

wooded mountains, while the Norway Islands cotypes were found on bare rocks 

(‘‘rochers arides’’). 

It would be extremely interesting to learn about the feeding habits of this 

species and whether it is arboreal to any degree. 

Material examined:—I have seen, in the Paris Museum, 4 of Mocquard’s 

cotypes from the Norway Islands. 

Genus Dendrophis Fitzinger 

Ahetulla Gray, 1825, Ann. Phil., (N.S.) X, p. 208 (not of Link, 1807). 

Dendrophis Fitzinger, 1826, Neue Class. Rept., pp. 29 and 30 (substitute name for Ahetulla Gray, 1825, type 

designated by Fitzinger, 1843, Dendrophis picta Boie).—Stejneger, 1933, Copeia, (N.S.) No. 4, p. 201 

(discussion), p. 202 (synonymy). 

This genus, as recently reviewed by Meise and Hennig (1932, pp. 273-297), 

includes Dendrelaphis Boulenger and consists of eight species widely distributed 

from Sind, in northwestern India, southeastward to the Pelew Islands, Santa 

Cruz (east of the Solomon Islands) and northern Australia. 
Dendrelaphis subocularis Boulenger (Dendrophis tristis subocularis of 

Meise and Hennig), described from Bhamo in 1888 (p. 600), has since been 

secured in Siam and Indo-China as well as again in the region of the type 

locality (Huton). Its range closely approaches the borders of China. 
Dr. Angel has very kindly investigated Duméril and Bibron’s (1854, p. 

202) Chinese record of Dendrophis octolineata (now a synonym of D. caudo- 
lineatus) and concluded that this record must be an error, since no material from 

China of the species in question, or record of such, can be found in the Paris 
Museum. 

Oxsvious RECOGNITION CHARACTERS FOR THE CHINESE SUBSPECIES 

A conspicuous black postocular stripe widening on the neck; snout wedge-shaped; scales 

smooth, oblique, middorsal row enlarged; ventrals with lateral keel and notch; habitus 

attenuate. : 

74. Dendrophis boiga boiga (Lacépéde) 

Compare Figure 64, b 

Coluber boiga Lacépéde, 1789, Hist. Nat. Serp., II, p. 102 (type locality, Borneo, see p. 279). 

Coluber pictus Gmelin, 1789, Syst. Nat., I, p. 1116 (no type locality indicated). 

Dendrophis Pictus Boie, 1827, Isis, p. 530 (Java).—Wall, 1903, Proc. Zool. Soc. London, p. 92 (Hongkong) 

(pictus). 

Ahetulla boiga Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 445 (Nodoa, Hainan); p. 538 (Lungling, 

Yunnan), , 

Dendrophis boiga Stejneger, 1933, Copeia, (N.S.) No. 4, pp. 200-201 (discussion), p. 202 (synonymy). 

Description:—Upper labials 9 or 10; preoculars single; postoculars 2; an- 

terior temporals I or 2; posterior temporals 2; scales 15-13-11, smooth, oblique, 

vertebral row enlarged; ventrals in male 192, female 191; subcaudals in female 
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155; total length of female 944 mm. Color bluish green above and below, the 
scales more or less margined with black and a black stripe on side of head and 

neck. (Description based on a male from Lungling and a female from Nodoa.) 

Cope (1895, Pl. x1x, fig. 8) has figured the hemipenis of ‘“‘picta’’ from 

India. His illustration is reproduced here as Figure 64, b. 

Distribution:—In China, this form has been recorded only from Hainan 

and western Yunnan (Lungling). It is also known from Hongkong. 

Distributed from the Eastern Himalayas and Assam southward through 
the peninsula of southeastern Asia, the Malay Archipelago including the Philip- 

pines, and, according to Meise and Hennig (1932, p. 289), it also occurs in 

western Peninsular India from Bombay to Travancore. 

Habits and Habitat:—Wall (1925, p. 813) says that this ‘‘is a fairly common 
snake in Burma, occurring throughout the plains and up to an elevation of 
about 4500 feet,’’ but it probably ranges to higher altitudes in Yunnan for 
Lungling is 5200 feet above sea-level. 

D. boiga is terrestrial as well as arboreal and is timid by nature. It sub- 

sists on lizards and frogs, which it apparently procures by day, being diurnal in 
habits. It is said to make long leaps from tree to tree. These notes on the 
habits of boiga have been abstracted from Wall, 1910, pp. 787-792, and 1921, 

p- 155; Mertens, 1930, p. 303; and Taylor, 1922, p. 168. Smith (1914, p. 96) 
states that this snake feeds only on frogs about Bangkok, and Hediger (1932, p. 

239) has recently reviewed the ‘“‘flying’” or leaping habits of boiga and other 

species. 

Kopstein (1930, p. 302, fig. 4, and 1932, p. 81, fig. 5) records this species 
on Java laying 5 eggs on March 12 and 5 eggs on May 14. The eggs of the 

first lot measured 32 x 9 mm., while the newly-born young of this same lot were 

260-275 mm. long. Both lots hatched in 85 to 86 days. He also reports 8 eggs 

found on January 10 ina bamboo frame (‘‘Bambusstuhl’’). They hatched three 
to five days later. It would be extremely interesting to have comparative data 

on the breeding of boiga in China at the northern extremity of its range. When 

such comparative data on many widely distributed species are available, sig- 
nificant general conclusions on the effect of climate on breeding cycles may be 

drawn. It is for this reason that data from such distant regions are recorded 

here. 

Material examined:—I have seen the only known Chinese specimens of this 
species: one from Nodoa, and the other from Lungling, both in the American 
Museum. Guenther (1858, p. 148) records 2 examples from China, but they 

are no longer in the British Museum and were not even recorded by Boulenger 

in 1894 (p. 79). 
Remarks:—The great confusion that long existed over the correct generic 
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and specific names of Dendrophis boiga has, I believe, been finally clarified by 

Stejneger (1933, p. 199). 

Genus Eurypholis Hallowell 

Eurypholis Hallowell, 1860, Proc. Acad. Nat. Sci. Phila., XII, p. 493 (type, E. semicarinatus). 

Cyclophiops Boulenger, 1888, Ann. Mus. Civ. Stor. Nat. Genova, (2) VI, p. 599 (type, C. doriae). 

Entechinus Cope, 1895, Proc. Acad. Nat. Sci. Phila., XLVI, p. 427 (type, Cyclophis major). 

Entacanthus Cope, 1900, Ann. Rep. U. S. Nat. Mus., 1898, p. 780 (type, Cyclophis major). 

A careful study of considerable material has convinced me that the three 
species treated below, together with Ablabes hermine Boettger, Eurypholis 
semicarinatus Hallowell (both of the Riu Kiu Islands), Ablabes hamptoni Bou- 

lenger, of Burma, and Coluber vernalis Harlan, of North America, are congeneric 

and, moreover, I have found no other species closely enough allied to any of 

these seven to be included in the same genus with them. Granting that I am 

correct in this matter of relationship, Eurypholis is the generic term that must 

be applied to the species in question, the two chief points involved being: 

(a) The name Ablabes, most often used to designate them (Boulenger applied it to three 

of the seven in his Catalogue, while three others were called Ablabes by their describers), has 

been shown by Stejneger (1922, No. 2, p. 2) to be an unconditional synonym of Gongylosoma 
Fitzinger, the type of which, Coronella baliodeira Boie, obviously is not congeneric with the 

snakes of the group in question. 

(b) Liopeltis, more recently used instead of Ablabes, is not applicable either because its 

type, Herpetodryas tricolor Schlegel, is no more closely allied to the seven forms under discus- 
sion than is baliodeira. 

From a zodgeographic point of view, it is well to eliminate the Malayan 

baliodeira and tricolor from close relationship with the Chinese and American 

forms, while frequent alliance of species from China to others from the eastern 
United States is well known. 

Osvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Color uniform green above with or without narrow bichromatic cross-bands posteriorly; 
scales in 15 rows throughout. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

IP Analventire; dorstim) uniform oreen’s «5°. cc aces oan aerate ' doriae, p. 281 

II. Anal divided 

AS Dorsummuniformilight sreenws 205.52. Asie oe teenie major, p. 283 
B. Dorsum olive-green crossed by numerous narrow, bichromatic 

DANGSEPOSLCTIOL Uva tey= pe ei creme cas ie ace ersaeeiereea ieee een multicinctus, p. 285 

75. Eurypholis doriae (Boulenger) 

Plate XI, A, B and C 

Cyclophiops doriae Boulenger, 1888, Ann. Mus. Civ. Stor. Nat. Genova, (2) VI, p. 599, Pl. vr (type locality, 
Kachin Hills, Burma). 

Ablabes dorie Boulenger, 1890, Fauna Brit. India, p. 306. 

Liopeltis dorie Wall, 1924, Journ. Bombay Nat. Hist. Soc., XXIX, p.864; 1925, XXX, p. 816 (Huton, Burma). 
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Description:—Upper labials 7, 4th and 5th entering orbit; preoculars 

single; postoculars 2; anterior temporals I or 2; posterior temporals 2; scales 

smooth, in 15 rows throughout; ventrals 168; snout to vent 800 mm. (De- 

scription based on the male from Hokow.) 
Wall’s (1925, p. 816) Huton specimen has 184 ventrals, 74 subcaudals and 

29 or 30 maxillary teeth. 

The original description, based on two specimens, follows: 

Snout once and a half as long as the diameter of the eye, convex, profile curved from the 

frontal region to the lip; rostral as deep as broad; internasals a little shorter than, and half as 

broad as, the praefrontals; frontal nearly twice as broad as the supraoculars, longer than its 

distance from the end of the snout; parietals as long as praefrontals and frontal together; 

loreal small, a little longer than deep; a large praeocular, usually with a second, very small, 

below; two or three postoculars; temporals 1 + 2 or 2 + 2; eight upper labials, fourth and 

fifth entering the eye; four lower labials in contact with the anterior chin-shields; posterior 

chin-shields about half as large as the anterior. Scales in 15 rows; ventrals 187 or 173; anal 

undivided; subcaudals 80 or 77. Uniform green above, white inferiorly, the green colour 

extending on to the ends of the ventrals. Total length 91 centim.; tail 21. 

The hemipenis is spinous proximally, calyculate distally. The two large 

basal hooks or spines are followed by about eighteen smaller, relatively uniform 

spines that end abruptly where the calyces begin. The calyces are at first large, 

with finely but not deeply scalloped edges, but gradually decrease in size and 

increase in number until they become extremely small and numerous. More- 

over, their general appearance changes somewhat, due to a decrease in relative 

size and prominence of their longitudinal walls. The whole organ widens out 

distally into a large pocket. The undivided sulcus is relatively inconspicuous. 
(Description based on the specimen from Hokow.) 

Distribution:—In China, E. doriae is known only from Hokow on the south- 

eastern border of Yunnan. Elsewhere it has been collected in Assam (Mani- 

pur) and Upper Burma (Kachin Hills). 
Wall (1903, p. 93) identified a snake in the Siccawei collection as doriae, 

and apparently takes this as evidence of its occurrence in the Yangtze Valley 
(1924, p. 864), but, judging by his description of the Siccawei specimen, it is 

small and in bad condition and therefore might easily have been misidentified. 
I am sure that doriae does not occur in the lower Yangtze Valley. 

Habits and Habitat:—According to Wall (1925, p. 816), doriae is ‘‘a rare 
snake confined to hills above about 4000 feet.’’ The Hokow record indicates 
that, at least in southeastern Yunnan, it descends to an altitude of only a few 

hundred feet. 

Material examined:—I have seen only one specimen of this rare species: 
Museum of Comparative Zodlogy No. 17586 from Hokow, southeastern Yun- 

nan. 
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76. Eurypholis major (Guenther) 

Figures 60, and 64, c 

Cyclophis major Guenther, 1858, Cat. Colubr. Snakes Brit. Mus., p. 120 (type locality, near Ningpo), 

Herpetodryas chloris Hallowell, 1860, Proc. Acad. Nat. Sci. Phila., XII, p. 503 (type locality, Hongkong). 

Ablabes major Boettger, 1894, Ber. Senck. Ges., p. 140 (Lushan, Kiangsi), 

Liopeltis major Stejneger, 1907, Herp. Japan, p. 338, figs. 287-289. j 

Ablabes maior Werner, 1909, Jahrb. Hamburg. Wiss. Anst., X XVI, Beih. 2, p. 225 (Fukien and Foochow). 

Coluber delacourt Smith, 1930, Ann. Mag. Nat. Hist., (10) VI, p. 681 (type locality, Fansipan Mountains, 

Tongking). 

Description:—Upper labials 8, very rarely 7; preoculars single; postocu- 

lars 2; anterior temporals single; posterior temporals 2, very rarely 3; scales 

in 15 rows throughout, smooth, or posteriorly a few middorsal rows more or 

less strongly keeled; ventrals in eleven males 158-166, in eight females 161-170; 

subcaudals in eleven males 82-90, in seven females 76-82. Color uniform green 

above, lighter green or yellowish below. (Description based on nineteen speci- 
mens from Fukien.) 

Fic. 60. Eurypholis major. x2. a. Dorsal view of head. b. Lateral view of head. c. Ventral view of 
head. U.S.N.M. No. 7335 from Hongkong. (From Stejneger.) 

The three largest males among eighty-three specimens from Fukien meas- 
ure 713, 710 and 650 mm. from snout to vent, while the corresponding figures 
for the three largest females from the same series are 678, 608 and 608. These 
data indicate that the males attain the greater body length, a point worthy of 
special note. (Pope, 1929, pp. 362 and 448.) 

Three juveniles from Fukien (Yenping and Chungan Hsien), measuring 
213, 231 and 235 mm. in total length, probably represent the approximate size 
of major when newly hatched. 

A Kuatun specimen in the British Museum only 240 mm. from tip to tip 
has a series of black blotches along the middle of the back anteriorly. They 
are broader than long, irregular in shape, and rapidly decrease in size and dis- 
tinctness as they approach the middle of the body. There are also traces of an 
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interrupted black lateral stripe. Boulenger (1899, p. 165) long ago remarked 

on this unusual specimen which apparently exhibits a juvenile pattern of rare 

occurrence in major but frequently seen in allied species. 

Cope has already described (1895, p. 427) and figured (1895, Pl. xviu, fig. 

6) the characteristic hemipenis of major. His illustration is reproduced here as 

Figure 64,c. He was convinced that the small spines within the calyces war- 
ranted the erection of a monotypic genus for major and, in fact, proposed the 

name Entechinus in 1895 (p. 427) and Entacanthus in 1900 (p. 780). In this 
connection it is interesting to note that the hemipenis of H. doriae lacks these 
small, intercalyculate spines (see under doriae). 

Distribution:—This species is distributed over much of southeastern China, 

even reaching Tongking. Its range, exclusive of Szechwan and Formosa, is 

delimited by the following localities where it has been secured: 

East: Shanghai to Hongkong. 

South: Lofaoshan in Kwangtung; Lohsiang in Kwangsi; and the Fansipan Mountains of 
Tongking. 

West: Yunshan, near Wukang, Hunan. 

North: Eight days N.W. of Ichang in Hupeh; Lushan of Kiangsi; Mokanshan in Che- 

kiang; and the region of Soochow. 

E. major extends its range westward from Hupeh into Szechwan. In the 

latter province, it has been collected in the region of Hochuan; on Mt. Omei; 

in Opien Hsien; at Stichow; at Chouchiakou, south of Sichow; and on the 

Yunnan border, south of Siichow. The presence of major at Shanghai and 

Soochow is of special interest because it is not included in the Nanking fauna by 
Chang and Fang (1931, p. 249). Moreover, I failed to secure it at Ningkwo, 

Anhwei. It is common on Formosa (Maki, 1931, p. 108). 

Habits and Habitat:—I found this snake extremely abundant in the Yen- 

ping mountains but much less so in those about Sanchiang and Kuatun and in 
Futsing Hsien. It was also secured on the Chungan plateau near Chungan 

City (Pope, 1929, p. 448). Mell (1922, p. 121) states that it is the commonest 
snake in the mountain forests of northern Kwangtung but relatively rare in the 

southern part of that province. It is “common near Kiu-kiang’’ (Guenther, 
1892, p. 241), and ‘‘not uncommon”’ on Hongkong (Wall, 1903, p. 93). Judging 
by the series collected at Lohsiang, it is abundant there, too (Fan, 1931, 

p. 9I). 
E. major is primarily an inhabitant of mountains, but, at least in the 

northern part of its range, may descend to very low levels, as is proved by 

the Shanghai and other records. It is frequently found at high altitudes, 
especially in Szechwan. Chang (1932, p. 68) records it from 1700 and 1300 

meters on Mt. Omei and in Opien Hsien, respectively, while there are two speci- 
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mens in the U. S. National Museum (Nos. 78773 and 79894) collected at 6000 

feet on the Yunnan-Szechwan border, south of Stichow. 

Near Yenping I daily met this snake gliding about on the forest floor. It 

is apparently diurnal. It neither bites, strikes, nor assumes a defensive pose 

when annoyed (Pope, 1929, l.c.). 

The stomachs of nine Fukien examples contained earthworms, while five 

others held gritty earth, facts indicating a uniform diet of earthworms (Pope, 

1929, l.c.). Maki (1931, p. 109) states that Formosan major feeds “‘on cater- 

pillars and earthworms.”’ 

On July 24, a gravid female containing 8 well-developed, pure white eggs 

was brought in at Kuatun. Two eggs measured 29x 14 and 30X 13.5 mm. 

The following day a second female holding 13 eggs was brought. It wasa longer 

specimen (total length 1055 as compared with 935 mm.) and the eggs somewhat 

thicker, one measuring 17 mm. in its shorter diameter. Six preserved Chungan 

Hsien females were gravid, three containing 7, one 6, one 4 and one 8 eggs 

(Pope, 1929, l.c.). The two with 4 and 8 eggs were collected between June 12 

and July 20. A gravid Formosan specimen in the Museum of Comparative 

Zoology holds 6 well-developed eggs with embryos still in the earliest stages of 

development. E. major is certainly oviparous. 

Material examined:—I have examined the types of major and Coluber dela- 

couri in the British Museum. In addition to these specimens of special impor- 

tance, I have seen the following interesting Chinese material not yet recorded 

in literature: 4 examples from Tunglu, in the Museum of Comparative Zo- 

ology; 2 from Chouchiakou, and 2 from the Yunnan-Szechwan border south of 

Stichow, in the U. S. National Museum. 

Remarks:—Fan (1931, p. 93) has remarked on the frequent presence of 

keels on some middorsal rows in specimens from Lohsiang (31 among 50 had 

keels developed to some degree). I find that keels may be detected in 19 out of 

45 Fukien major, but in no case are they either as numerous or well developed 

as in a Lohsiang example examined by me in the Museum of Comparative 
Zoology. This individual has 7 scale rows keeled just before the vent, 5 at mid- 

body, and 1 three head-lengths posterior to the head. The keels of the inner- 
most carinated rows are quite distinct. . Maki’s (1931, p. 110) Liopeltis major 
bicarinata is apparently based on Formosan specimens of major with a few 

keeled rows. 

77. Eurypholis multicinctus (Roux) 

Ablabes multicinctus Roux, 1907, Zool. Anz., XX XI, p. 762 (type locality, Tongking). 
Ablabes retrofasciatus Angel, 1920, Bull. Mus. Hist. Nat., Paris, XXVI, p. 293, fig. 4 (type locality, Laos). 

Zamenis moi Smith, 1921, Proc. Zool. Soc. London, p. 425 (type locality, Dran, Annam, 1000 meters).—Parker, 

1925, Ann. Mag. Nat. Hist., (9) XV, p. 303 (Thai-Nien, Tongking). 
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Liopeltis sinii Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 93, figs. 7 and 8 (type locality, 

Lohsiang, Kwangsi). 

Liopeltis multicinctus Angel and Bourret, 1933, Bull. Soc. Zool. France, LVIII, p. 135 (Chapa, Tongking, about 

1500 meters). 

Description:—Upper labials 7 or 8, 4th and 5th entering orbit; preoculars 
single; postoculars 2, occasionally 1; anterior temporals single; posterior 

temporals 2; scales smooth, in 15 rows throughout; ventrals in three males 

168-169, female 172; subcaudals in three males 96-103, female 72; largest male 

754+315, female 638+265 mm. (Description based on the type of retro- 

fasciatus, that of moi, and the type and paratype of sinii.) 
The female subcaudal count of 72 given above is probably an error (com- 

pare Fan, 1931, pp. 91 and 95). 
A Thai-Nien example is apparently slightly abnormal with upper labials 

5-6, lower labials 6-7. Its ventrals and subcaudals are 170 and 96, respectively. 

(Parker, 1925, p. 303.) A Chapa specimen has 170 ventrals and 103 subcaudals 

(Angel and Bourret, 1933, p. 135). 
Smith (1921, p. 425) gives the maxillary count as 18, Fan (1931, p. 93) 

as 16. 

A translation of the original description, based on the type specimen, 
follows: 

Head narrow, only indistinctly set off from the body. Snout moderately long. Dorsal 
profile convex, curved from the frontal region to the rostrum. Rostral broader than high, 

only very little visible from above. Eye large, amounting to somewhat more than half the 

length of the snout. Nasal divided in half. Internasal suture somewhat smaller than that 
between the prefrontals. The latter very large, arched somewhat on the side. Frontal hex- 

agonal, broader anteriorly than posteriorly; the anterior breadth amounts to % of the length. 

The frontal as long as its distance from the tip of the snout and about % as long as the parie- 

tals. Loreal region vertical; loreal twice as long as high. Preocular large. Two postoculars, 
of which the upper is twice as high as the lower and alone is in contact with the parietals. 
Temporals 1 + 2. Upper labials seven in number. The first very small, the sixth the largest. 

The fourth and fifth under the eye. Four lower labials in contact with the anterior pair of 
chin-shields. The latter somewhat shorter than the posterior which are in contact only in 
front. Fifteen rows of smooth scales on the dorsum. Ventral plates 168 in number. Anal 

divided. Ninety-eight subcaudal shields disposed in pairs. 
Coloration (in alcohol): Dorsal surface and sides dark blue-gray. On the anterior, 

laterally somewhat compressed half of the body, this color is uniform. Farther back, where 

the body becomes thicker and more cylindrical, the back bears numerous, narrow cross- 

stripes. These consist of one or two series, in which the scales are darker colored and edged 

with whitish. Their mutual distance is formed by two or three scale rows. There are 38 such 

stripes on the back. These spots become pale in the caudal region, but are still more or less 

visible. Head uniform blue-gray. Underside of the latter and the anterior half of the belly 

whitish. Lower lips somewhat gray-spotted. Farther back the ventral surface is sprinkled 
with gray, and then colored uniform bluish gray. Subcaudals gray and whitish. The sides of 
the ventral plates colored similarly to the back. Measurements: Total length 1060 mm.; 
length of tail 250 mm. 
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The hemipenis is spinous proximally, calyculate distally. There is a very 
large basal spine or hook followed by two or three successively smaller ones. 

Close to and more or less surrounding these are a few relatively uniform spines 

that end abruptly where the calyces begin. The calyces are everywhere 

numerous and with finely but shallowly scalloped edges. They gradually 
decrease in size and increase in number toward the tip of the organ where 

they are extremely fine and numerous. Moreover, their general appearance 
changes, due to a decrease in relative size and prominence of their longitudinal 

walls. One or two conspicuous longitudinal ridges are evident in the calycu- 

late area, but the sulcus is not raised on a ridge. (Description based on the 

type of retrofasciatus.) 

Distribution:—In China, this snake is known only from Lohsiang. Its 

range extends from southern Annam (Dran) northward through Laos and 
Tongking (Thai-Nien and Chapa) into Kwangsi. 

Habits and Habitat:—Fan (1931, p. 95) states that in ‘‘habits and breeding 

conditions’ this species is similar to E. major, but gives no data. Smith (1921, 
p. 426) records it from Dran, a locality in forested ‘hills’ (p. 424) at 1000 
meters altitude. Most of the records suggest a mountain habitat, but its 

presence at Thai-Nien (Parker, 1925, l.c.) indicates that it descends to approxi- 

mately 300 feet in Tongking. 

Material examined:—I have seen the type of moi, and the Thai-Nien 

example, in the British Museum; and the type of retrofasciatus, in the Paris 

Museum. 

Remarks:—At first sight, it might seem remarkable that a species as 

characteristic as multicinctus should receive so many names. A comparison of 

these names, however, shows that the difficulty presented by muilticinctus is 

generic rather than specific, belonging, as it does, to a large group of forms 
different members of which have been variously assigned to Elaphe, Coluber, 

Ablabes, Zamenis and Liopeltis. The relationships of these genera are not 

understood and cannot be elucidated until a thorough study of the huge 

aggregate of species assigned to them from widely separated regions has been 

made. There can be no doubt that but a single form is involved in the present 
case. 

The snout of Angel’s retrofasciatus type is badly mashed and flattened, so 
that both his description and figure, but especially the latter, are misleading. 

I cannot determine the exact status of Ablabes multicinctus var. bicolor Angel, 

1929 (p. 79), described from Laos because the original description is so brief. 

Genus Coronella Laurenti 

The presence of this genus in China is of special interest because elsewhere 
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it occurs only in Peninsular India (brachyura), extreme western Asia (austriaca), 
Europe (austriaca and girondica) and Africa (several species). 

Opvious RECOGNITION CHARACTERS FOR THE CHINESE SPECIES 

Middorsum with 52 black-edged, clear gray cross-bars; 229 ventrals, 51 subcaudals; 
scales smooth, in 19 rows. 

78. Coronella bella Stanley 

Coronella sp. n.? Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 27 (Fukien), 

Coronella bella Stanley, 1916, XLVII, p. 84, figs. (type locality, Kuatun, Fukien). 

Description:—The original description, based on the only known specimen, 

follows: 

Maxillary teeth 9, approximately equal; mandibular teeth 11, very small and approxi- 

mately equal. Head short, scarcely distinct from neck; snout rounded; eye rather small, with 

round pupil. Body cylindrical; tail moderate. Rostral broader than deep, visible from above; 

suture between internasals shorter than that between the prefrontals; frontal as long as its 

distance from the end of snout, a little shorter than the parietals. Small almost square loreal 

on right side only. One preocular, two postoculars. Temporals 1 and 2. Seven upper labials, 

third and fourth entering eye. Nine lower labials, the first five in contact with chin shields. 

Anterior chin shield half as long again as posterior. Scales in 19 almost parallel rows, smooth, 

no apical pits. Ventrals 229, anal divided; sub-caudals 51 in two rows. 

Colour, above, clear light gray; yellowish white below, with indistinct speckled gray 

blotch round centre of each ventral with black rectangular marking at outer edges occurring 

at intervals of 2 or 3 scales and not symmetrically placed on either side; tail free from mark- 

ings. The dorsal surface has 52 crossbars consisting of a clear gray space with an irregular 

black margin about a scale in width, being lost on the flanks where it becomes replaced by 

irregular spots which towards the neck and tail become arranged in circular patterns. The 

space between the bars is gridironed by about ro irregular black lines at the edge of the paral- 

lel scales. On the head the bar becomes Y-shaped with the two arms ending above the eye, 

the gridiron arrangement becoming a figure resembling a candlestick with base resting on the 

apex of the rostral. Length 95 cm.; tail 12.5 cm. 

Distribution:—This elusive snake is known only from Kuatun where I 

failed to secure a second specimen. 

Habits and Habitat:—Coronella bella is, in all probability, an inhabitant of 
mountain forests. If not exceedingly rare, it is very secretive, or, in fact, it 
may be both rare and secretive! 

Remarks:—Werner’s (1929, pp. 126 and 128) Coronella pulchra from China 

is obviously an error for C. bella which is omitted by him. 

Genus Holarchus Cope 

Holarchus Cope, 1887, Bull. U. S. Nat. Mus., No. 32, p. 54 (no species named), 

Dicraulax Cope, 1893, Amer. Naturalist, XXVII, p. 480 (type, Holarchus tri-notatus). 

Since no type of this genus has heretofore been named, I now designate 

Simotes formosanus Guenther as the type. This step is imperative because of 
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the array of species referred to. Holarchus and Oligodon. Simotes, though of 

long usage, is preoccupied by a group of mammals and therefore has no standing 

(Stejneger, 1907, p. 353). Although this array of species has in some respects 

a remarkable similarity of appearance, a study of their hemipenes shows that 
several natural groups must be involved and only by designating a type for 

each group can a basis for further studies be established. Already the structure 
of the copulatory organs of no less than twelve species is known and the re- 

markable variety of form exhibited by these is demonstrated in Table XX XIX. 

TABLE XXXIX. CORRELATION OF SCALE ROW COUNTS AND HEMIPENIAL STRUCTURE 
IN SPECIES OF HOLARCHUS AND OLIGODON 

Spines Hemipenis Papillg |} Sulcus | Anal 

Present | Forked or |? ar Divided pa Scale Rows . Source Species oe 

Absent Absent 

O. planiceps present American Museum 
forked No. 27454 

O. teniolatus Wall, 1923, pp. 306 
and 332 

Wall, 1923, pp. 306 
and 333, fig. B 

O. ornaius musyt.. . present work 

O. theobaldi American Museum 

No. 43390 

Cope, 1895, PI. 
xiv, fig. 5 

Cope, 1895, Pl. 
xiv, fig. 4 

present work 

H. juglandifer i Wall, 1923, pp. 306 
i and 334 

H. albocinctus 19-19-15 or | Wall, 1923, pp. 306 
i 21-21-15 and 334, fig. A 

H. formosanus..... i 19-19(17)-15 | present work 

H. chinensis i 17-17-15 | present work 
forked 
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A comparison of this simple table with the excellent one prepared by Wall 
in 1923 (pp. 332-334) shows that the types of hemipenes correlate well with 

variations in external structure and also that intergradation is present in 
penial.as well as external characters. Nevertheless, by consideration of all 

characters, it should be possible to arrange the large number of species involved 

into distinct groups. At present, it is impossible to say just where generic 

division or divisions should come but one fact is of special interest, i.e., Oligodon 

bitorquatus Boie, the type of the genus, undoubtedly represents an intermediate 

stage between the two extremes involved. 

Entirely aside from the immediate problem of arranging the species of 

Oligodon and Holarchus in a reasonable order, the hemipenes of these snakes 

prove how wide a variety of penial structure may be found in allied and ex- 

ternally very similar snakes. This same fact has been demonstrated recently 

for pit-vipers of the genus Trimeresurus (Pope and Pope, 1933, No. 620), and 
since Dunn (1928, p. 18), like Cope in former days, is using the hemipenis as a 
major factor in ophidian classification, it is readily seen what importance may 
be attached to its extreme variations in a lot of closely allied forms sometimes 

even united into a single genus (Wall, 1923, p. 305). Moreover, it may be 

possible to gain some insight into the way in which this organ has changed from 

one type into another, because probably every degree of gradation from one 

extreme to another exists among the Oligodon-Holarchus species, numbering, 

as they do, approximately sixty forms. 
Holarchus albocinctus, although not known from China, has been collected 

in Burma near the Yunnan border (Wall, 1923, p. 326; 1925, p. 815, and 1926, 

p. 563). 
Oxsvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Rostral unusually well developed; scales smooth; anal entire. 

Key For IDENTIFICATION OF CHINESE SPECIES 

Tai scales in rowows anteriOrl yi.) ein wicisieteeniatsin eect teledas Antes Petcbele! 3) =) 036) formosanus, Pp. 293 

II. Scales in 17, rarely 15, rows anteriorly 
A. Ventrum with a double row of distinct black spots; a conspicuous 

desion‘on ‘head sandnechk:4.34:.:5 aarewshrate nels a citcsaboravesaycctele ate larorsrs chinensis, p. 291 

B. Ventrum without black spots; head and neck without design.... violaceus, p. 297 

I am aware that violaceus is described by various authors as having a 
variable pattern that would, in part, prevent its ready identification by the 

above key, but I am sure, on the other hand, that no trouble will be experienced 

with Chinese specimens. Moreover, I think it highly probable that at least 
one other form is confused with violaceus, a species exhibiting in China a 
remarkable lack of variation in coloration. Cantor’s original description de- 
scribes the ventrum as pearl-colored and mentions no conspicuous markings, 
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a fact strongly indicating that his type material was, like the Chinese specimens 
alluded to above and described in detail below, quite devoid of a striking 
pattern. Although his original description consists of only nine words, a com- 
parison of it with others on the same page shows that he did not overlook 

prominent elements of coloration and must have devoted so few words to 
violaceus simply because it did not have a contrasted pattern. Wall (1923, p. 
318) has summarized the alleged color varieties of violaceus as generally recog- 

nized today. This discussion really belongs under the treatment of the species 

in question but is placed here to avoid confusion in using the key. 

79. Holarchus chinensis (Guenther) 

Plate XI, F, G, H and I 

Simotes chinensis Guenther, 1888, Ann. Mag. Nat. Hist., (6) I, p. 169 (type locality, Lushan, Kiangsi).— 

Boulenger, 1894, Cat. Snakes Brit. Mus., II, p. 228, Pl. 1x.—Wall, 1903, Proc. Zool. Soc. London, p. 93 
(Kiangyin, Kiangsu). 

Simotes longicauda Boulenger, 1903, Ann. Mag. Nat. Hist., (7) XII, p. 351 (type locality, Manson Mts., Tong- 

king, 3000-4000 feet). 
Holarchus chinensis Schmidt, 1927, Bull, Amer. Mus. Nat. Hist., LIV, p. 537 (Ningkwo, Anhwei; and Yun- 

nanfu),—Chang and Fang, 1931, Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VII, p. 261, fig. 6 (Nan- 

king). 

Description:—Upper labials 7 or 8, rarely 9; preoculars I or 2; postoculars 

2; anterior temporals I or 2, very rarely 3; posterior temporals normally 2; 

scales smooth, in 17 rows on the neck and at midbody, 15 before the vent; ven- 

trals in five males 170-183, in two females 190-192; subcaudals in five males 

55-61, in two females 50-51; dorsal cross-bands 10-13 +3-4; largest male 481+ 

117, female 512+90mm. (Description based on two specimens from Yenping, 
one from Chungan Hsien, two from Hokow, one from Ningkwo, and one from 

Yunnanfu.) 

Fan (1931, p. 97) gives the ventrals and subcaudals of five males and one 
female from Lohsiang as 179-182 and 62-65, 193 and 53, respectively. One of his 

males measured 654 mm. in total length, 530 from snout to vent. Chang and 

Fang (1931, p. 263) report the ventral and subcaudal counts of five unsexed 
Nanking specimens as 179-189 and 49-62, respectively. Their specimens ranged 
in total length from 262 to 630 mm. 

Sexual dimorphism in color has been suggested but not proved in chinensis 

(Pope, 1929, p. 450). Females are relatively rare in collections. 

The original description, based on the type specimen, a juvenile female, 

follows: 

Scales in seventeen rows. Eight upper labials, the fourth and fifth entering the orbit; 
loreal square; one pre- and two postoculars; anterior chin-shields in contact with four lower 

labials. Ventral shields 190, distinctly keeled on the sides; subcaudals 63, anal entire. The 
ground-colour is a light brownish grey; trunk crossed by thirteen, tail by four narrow, equi- 

distant, black cross bars; these are somewhat broader on the back than on the sides, and 
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indistinctly edged with white. A black band from eye to eye and continued over the fifth 

and sixth labials. The black arrow-shaped spot on the neck is well defined. Abdomen with 

numerous square black spots, each occupying one half or the whole of a ventral scute. Sub- 

caudals uniform white. One young specimen measures 81% inches, the tail being 2 inches 

long. 

The subcaudal count of the type almost certainly is 55 instead of 63 as 

given in the original description above (Boulenger, 1894, p. 228). Mr. H. W. 

Parker has kindly checked the sex of the type for me. 

The very characteristic hemipenis extends to the fourteenth subcaudal 

plate and is forked opposite the fifth. It is entirely devoid of spines but 

replete with numerous, smooth, small cross folds that lie more or less obliquely 

and assume the form of calyces only near the tip of the hemipenis. These folds 

are interrupted by a very large diagonal ridge that arises a short distance be- 

yond the point of forking and terminates near the tip of the organ. It is much 

reduced in size distally but has a conspicuous, free, proximal end. Numerous 

narrow, longitudinal folds extend distally from the large ridge but they do not 

interrupt the cross folds. (Description based on a specimen from Hokow.) 

Distribution: —H. chinensis is known only from the following localities in 

China: 

Kiangsu: Kiangyin; Nanking. 

Anhwei: Ningkwo. 
Kiangsi: Lushan; Hokow. 
Chekiang: Lanchi. 
Fukien: Chungan Hsien; Yenping. 
Kwangtung: Chayuanshan and Lungtou. 

Kwangsi: Lohsiang. 

Yunnan: Yunnanfu. 

This snake is also known from Tongking (Manson Mts.), as longicauda. 

Boulenger’s (1894, p. 228) Hoihow record is undoubtedly erroneous (Stej- 

neger, 1907, p. 318). 

Habits and Habitat:—Few field notes have been published on this species. 
The locality records indicate, however, that it occurs at low altitudes in central 

China but higher ones in southern China and Tongking. I failed to find it in 
the Kuatun-Sanchiang mountains, while Mell (1922, p. 121) records it as com- 

mon in those of northern Kwangtung where its altitudinal range is 400-800 
meters. Its presence at Yunnanfu is proof that it ascends to at least 6000 feet 

in eastern Yunnan. 
H. chinensis frequents open plains and plateaus in central China. It is 

apparently a mountain snake in southern China. 

Mell (1929, p. 242) has seen young chinensis attacked by Sphenomorphus 
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indicus and Eumeces elegans and he thinks that it may be an egg-eater fond of 
lizard eggs. 

Material examined:—I have seen the following specimens: the type of 
chinensis and that of longicauda, 2 examples from ‘‘Hoihow,”’ and 1 from Kiang- 

yin, in the British Museum; 1 each from Yunnanfu, Ningkwo, and Chungan 

Hsien, and 2 each from Yenping and Hokow, in the American Museum; and 2 
from Lanchi, in the U. S. National Museum. 

Remarks:—An examination of the type of Boulenger’s longicauda has con- 
vinced me that it is only chinensis. 

Smith’s longicauda joynsoni (1917, p. 276) represents, in my opinion, an 
entirely different species. 

Boulenger (1894, p. 228) records material from Hainan collected by Neu- 
mann, but Stejneger (1907, p. 318) has already suggested that Neumann’s 

“Hoihow’”’ collection must have been secured elsewhere. This suggestion is 
so well warranted that it may now be considered an established fact. 

80. Holarchus formosanus (Guenther) 

Plate XI, D and E 

Simotes formosanus Guenther, 1872, Ann. Mag. Nat. Hist., (4) IX, p. 20 (type locality, Takao, Formosa).— 

Boulenger, 1894, Cat. Snakes Brit. Mus., II, p. 222, Pl. vim (Swatow, Kwangtung). 
Simotes bicatenatus Miller, 1878, Verh. Naturf. Ges. Basel, VI, p. 595 (Fumun, Kwangtung) (not of Guenther, 

1864). 

Simotes hainanensis Boettger, 1894, Ber. Senck. Ges., p. 133, Pl. 111 (type locality, Hainan). 

Holarchus formosanus Stejneger, 1907, Herp. Japan, p. 354, figs. 304-306 (Formosa). 

Holarchus nesiotis Barbour, 1908, Bull. Mus. Comp. Zool., LI, p. 318 (type locality, Tingan, Hainan); 1909, 
Proc. New England Zool. Club, IV, p. 71, Pl. vi. 

Holarchus formosanus hainanensis Barbour, 1909, Proc. New England Zool. Club, IV, p. 70 (Tingan and 
Wuchih Mts., Hainan). 

Simotes cyclurus Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 27 (Chinkiang, Kiangsu; 
Wenchow, Chekiang; Nanchang, Kiangsi; and Fukien) (not of Cantor, 1839).—Mell, 1922, Archiv. 

Naturg., LXXXVIII, Abt. A, Heft 10, p. 121 (Chiufeng and Wuyung, Kwangtung) (not of Cantor, 

1839). 
Simotes vaillanti Stanley, 1914, l.c. (Yungchun and Ningteh, Fukien) (not of Sauvage, 1877). 

Holarchus formosanus violaceoides Mell, 1930, Sitzber. Ges. Naturf. Freunde Berlin, p. 323 (type locality, 

Yaoshan, Kwangsi).—Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 100 (Lohsiang 

and Chinhsiu, Kwangsi). 

Holarchus formosanus brunnea Mell, 1930, l.c. (type locality, Yaoshan, Kwangsi).—Fan, 1931, Bull. Dept. 
Biol, Col. Sci. Sun Yatsen Univ., No. 11, p. 97 (Lohsiang and Chinhsiu, Kwangsi). 

Description:—Upper labials 8, very rarely 7; preoculars 2; postoculars 2, 

very rarely 1; anterior temporals 1, very rarely 2; posterior temporals 2, very 
rarely 1; scales smooth, in 19 rows on the neck, 19, rarely 17, at midbody, and 

17 or 15 before the vent; ventrals in four males 159-162, in five females 164- 

168; subcaudals in four males 46-50, in four females 42-45; largest males 525+ 

111 and 480+115, females 467+87 and 465+85 mm. (Description based on 

eight specimens from Fukien and one from Hokow.) 
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Table XL shows the ventral and subcaudal counts of series from localities 
as indicated, the figures in parentheses representing the number of specimens in 

each series. 

TABLE XL. VENTRAL AND SUBCAUDAL COUNTS OF HOLARCHUS FORMOSANUS 
FROM CHINA AND FORMOSA 

Ventrals Subcaudals 
Locality LT Reference 

Males Females Males Females 

Formosa. ~)..1.- (6)161-163 | (10)156-173 | (6)46-55 | (10)39-51 | Maki, 1931, p. 132 

Waoshatiewse (10)159-166 | (11)162-172 | (10)48-55 | (11)38-55 | Fan, 1931, pp. 99 
and ror 

Hainan........ (5)165-171 | (3)175-178 | (5)54-Ss9 | (3)50-51 | Schmidt, 1927, p. 
447 

This table shows clearly that Hainan specimens have a slightly higher ven- 

tral and subcaudal count than those from Formosa and the mainland. This 
fact has long been recognized and Boettger’s name hainanensis applied to the 
form from that island. I strongly suspect that material from the lowlands of 

Tongking and northern Annam will prove to have high counts also and, in that 
case, the name hainanensis may be applied to them as well. In fact, this view 

was suggested to me by a Tongking female in the British Museum with 176 
ventrals. 

The dimensions quoted above as well as those given by Schmidt (1927, 

l.c.), indicate that the male attains the greater length. Maki’s (1931, p. 132) 
data, however, suggest the opposite conclusion, so this point requires further 

investigation. 
The original description, based on the type specimen, a male, follows: 

Scales in nineteen rows. Ventrals 164; anal entire; subcaudals 54. Two przoculars, the 

superior of which is the larger; two postoculars. Seven upper labials, the third and fourth 

entering the orbit. Posterior chin-shields only half the size of the anterior. Light brownish; 
many scales with a black edge, these black edges forming a great number of reticulated trans- 

verse lines extending across the back and sides. Lower parts uniform yellow; a rather indis- 
tirict whitish line along each edge of the abdomen. It is 22 inches long; tail 434 inches. 

The hemipenis is forked opposite the sixth to seventh subcaudal plates, 
while one branch extends to the fifteenth, the other to the seventeenth plate. 

There are no spines, but an extensive proximal area of cross folds or flounces 

that gradually merge distally into a much less extensive calyculate region, the 
calyces of which are shallow and smooth-edged. Beyond the point of forking, 
the sulcus is laterally asymmetrical, being bounded on one side by a raised lip 
which, in turn, is backed by a prominent ridge; on the other, by a low, wide 
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area of smooth-edged calyces. The ridge that backs the sulcus is flounced 
proximally, calyculate distally, and runs into a large papilla-shaped process at 

the tip of the organ. This process has a calyculate surface. (Description based 
on a specimen from Hainan.) 

Distribution:—Due to the confusion of formosanus with other species, as 

explained below, the limits of its range are hard to define, but I am convinced 
that its occurrence at the following localities in China and Tongking is well 

established : 

Chekiang: Wenchow. 

Kiangsi: Hokow; Nanchang. 
Fukien: Ningteh; Foochow; Futsing Hsien; Yenping; Chungan Hsien; Yungchun; Amoy. 

Kwangtung: Swatow; Fumun; Wuyung; Lofaoshan; Chiufeng; Wanszushan; Macao. 

Hainan: (several localities). i 

Kwangsi: Lohsiang and Chinhsiu. 
Tongking: Caobang. 

Stanley’s record for Chinkiang probably requires confirmation since for- 

mosanus is not reported from Nanking by Chang and Fang (1931, p. 249). I 

am unable to identify with certainty the Tungung whence Stanley (1917, p. 

xiii) recorded ‘‘Simotes cyclurus.”’ 

Holarchus formosanus is well known on Formosa where it was first 
secured. 

Habits and Habitat:—I found formosanus to be generally distributed in 

northern Fukien save in the high, forested mountains about Kuatun and San- 
chiang where it was apparently absent. In central China, at least, it seems to 
frequent low plains, plateaus and open hilly regions. Mell (1922, p. 121) 

reports it as relatively uncommon in southern Kwangtung but universally dis- 
tributed in the northern part of that province. It is obviously not rare in 
Yaoshan (Fan, 1931, pp. 97 and 100), so it may be more of a mountain snake in 
the southern parts of its range. This matter is, however, greatly complicated 

by the possible existence of a southern form, hainanensis, with higher ventral 

and subcaudal counts that may exhibit habitat preferences differing from those 
of the typical form. 

The stomach of a Nodoa specimen held the remains of about eight similar 
reptile eggs, a fact of special interest because several other species of Holarchus 
(and Oligodon) are egg-eaters (Wall, 1923, p. 306). 

A Nodoa specimen seen by me raised the head slightly, compressed the 
neck vertically, and bent it into an S curve when annoyed. The tail was 
noticeably curled. I caught another Nodoa individual in the Mission Com- 
pound just after dark on July 25. Although large, it was extremely mild 

tempered, showing no inclination to bite. 
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Material examined:—I have seen specimens from China and Tongking as 

follows: 1 each from South China, Yungchun (received from Shanghai Mu- 

seum), Amoy, southern Fukien, Swatow, Macao, Lohsiang, Tongking and 

Caobang (Tongking), in the British Museum; 1 from Kwangtung (No. 27681), 

in the Berlin Museum; the type of nesiotis, another specimen from Tingan, and 

1 from Lohsiang, in the Museum of Comparative Zodlogy; 8 from Nodoa, 4 

from Futsing Hsien, 1 from Foochow, 2 from Yenping and I each from Chungan 

Hsien and Hokow, in the American Museum; and 1 from Foochow, in the U. S. 

National Museum. 

Remarks:—The history of the introduction of Holarchus cyclurus into, and 

its subsequent general inclusion as part of, the fauna of southeastern China is 

too involved to set down here in detail. However, examination of a large 

amount of Chinese material, and a careful study of Swinhoe’s specimen col- 

lected in South China and listed by Boulenger (1894, p. 220) as Simotes cyclurus, 

convinces me that this species has no place in the fauna of southeastern China. 

Moreover, it is obvious that many examples of Holarchus cannot be identified 

with certainty by the use of scale characters alone, while a comparison of hemi- 

penes renders their determination relatively simple. Surely, then, since no 

notice has been taken of penial characters, little reliance can be placed upon 
previous records of cyclurus from the Chinese region. The foregoing synonymy 

includes only the most important records of “‘cyclurus’’ from China. 

The snake described by Duméril and Bibron (1854, p. 631) as Simotes tri- 

notatus has led to the inclusion of purpurascens in the Chinese fauna, for Bou- 

lenger (1894, p. 218) placed tri-notatus in his synonymy of purpurascens. Judg- 

ing by the original description and the additional information kindly sent me 
by Dr. Angel (1 pre- and 1 subocular, 2 postoculars, temporals 2+2 and 2+3, 

scales in 22 rows on the neck, 21 at midbody and 17 before the vent, female sex), 

tri-notatus cannot be formosanus, but I am equally sure that it should not be 

considered a legitimate basis for the inclusion of either cyclurus or purpurascens 

in the fauna of China. Its identity and logical allocation must remain a mys- 
tery for the present at least. 

Smith (1930, p. 53) follows Wall (1923, p. 328) in reducing cyclurus to a 

subspecies of purpurascens, but I am convinced that at least two quite distinct 

species are masquerading under these two names. However, this matter does 

not directly concern the problem at hand but is mentioned only in passing be- 
cause, if one may judge by Wall’s (1925, p. 815, and 1926, p. 563) more recent 
records for Burma, at least one of the species confused under these two names 

is sure to be found some day in western or southern Yunnan. If there were any 
evidence that the type of tri-notatus was collected in western China, it might 

serve as proof of the existence of purpurascens or cyclurus there, but, as far as I 
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know, none of the Chinese material recorded by Duméril and Bibron and 

credited to Gernaert came from that part of the country. 

Dr. Cochran has very kindly examined the Formosan specimen of for- 

mosanus reported by Stejneger (1907, p. 356) as having a divided anal, and 

determined that in reality the plate is not divided but merely creased. 

81. Holarchus violaceus (Cantor) 

Figure 61 

Coronella violacea Cantor, 1839, Proc. Zool. Soc. London, p. 50 (type locality, Rangpur, Bengal). 

Simotes swinhonis Guenther, 1864, Rept. Brit. India, p, 215, Pl. xx (type locality, Amoy). 

Simotes or Oligodon sp.? Swinhoe, 1870, Proc. Zool. Soc. London, p. 240 (Hainan). 

Simotes Swinhoei Boettger, 1885, Ber. Offenbach. Ver. Naturk., XXIV-XXV, p. 146. 

Simotes violaceus Boulenger, 1890, Fauna Brit. India, p. 312.—Mell, 1922, Archiv. Naturg., LX XXVIII, Abt, 

A, Heft 10, p. 121 (Linping; Hsiaokeng; Shiuchow, all in Kwangtung). 

Holarchus dolleyanus Cope, 1895, Proc. Acad. Nat. Sci. Phila., XLVI, p. 423, Pl. x (type locality, Hainan). 

Holarchus violaceus Stejneger, 1907, Herp. Japan, p. 354, footnote (H. dolleyanus Cope considered a probable 

synonym of H. violaceus). 
Holarchus violaceus swinhonis Mell, 1931, Lingnan Sci. Journ., VIII, p. 212. 

Description:—Upper labials 5 to 8, most frequently 8; preoculars I or 2; 

postoculars 2, rarely 1; anterior temporals I, rarely 2; posterior temporals 

I or 2, very rarely 3; scales smooth, in 17 rows on the neck and at midbody, 15 

before the vent, rarely reduced to 15 on the neck and at midbody and 13 before 

Fic. 61. Holarchus violaceus. x3. a. Dorsal view of head. b. Lateral view of head. A.M.N.H. No. 
27899 from Nodoa, Hainan. 
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the vent; ventrals 157-173; subcaudals 30-45; largest male 562, largest female 

480 mm. in total length. Color reddish brown, many scales with dark margins; 

numerous narrow, dark cross-bands formed by dark-edged scales; head devoid 

of pattern, belly without markings. (Description based on forty-three speci- 
mens from Nodoa.) 

The ventral and subcaudal counts of ten males and eight females from 

Nodoa (part of the series described above) average 164.3 and 168.1, 38.6 and 

32.8, respectively, while the four largest males and females among thirty-two 

from the same locality measure 472, 462, 460 and 436; 429, 398, 392 and 381 

mm. from snout to vent, respectively. These figures prove that, although 

this species exhibits, like most others, a higher ventral but a lower subcaudal 

average count in the female, it is unusual in having the larger maximum body 

length attained by the male. 

Four Nodoa specimens measure only 138, 135, 135 and 131 mm. from snout 

to vent. Such dimensions may be taken as representing the probable size at 

hatching. 

Cope has inaccurately described (1895, p. 424) and figured (1895, Pl. xv, 

fig. 10) the hemipenis of a Hainan specimen of violaceus, so I am re-describing 
that of another example from the same locality; as follows: 

The organ extends to the fourteenth subcaudal plate, is unforked, and 

devoid of spines. There is a poorly delimited but extensive area of smooth- 

edged calyces proximally. Distal to this, the walls adjacent to the sulcus are 

smooth and remarkably loose and elastic. They are, moreover, translucent 

and very thin. The walls farther removed from the sulcus are thicker and 

have more or less folded inner surfaces. Two large, papilla-shaped struc- 

tures lie opposite one another in pockets of the thickened walls near the tip 

of the organ. The lips of the undivided sulcus are relatively conspicuous 

and uniform throughout. 

Distribution:—In China, H. violaceus is apparently confined to the south- 

eastern coastal region where it has been recorded as far north as Spider Island 

off the coast of Fukien, and Foochow. It has been secured as far inland as 

Yenping, in Fukien, and Shiuchow, in Kwangtung. There are many records 
for Hainan but none for Formosa. 

Distributed from eastern Bengal and the Eastern Himalayas southeast- 
ward through the peninsula of southeastern Asia to Cambodia. Wall (1925, p. 

815) gives Upper Burma records proving that violaceus ranges moderately close 
to the border of western Yunnan. He (1923, p. 319) questions its actual 
presence in Bengal. 

Habits and Habitat:—Wall (1925, p. 814) states that violaceus ‘‘occurs 
throughout Burma in the plains, ascending to about 5000 feet into the hills,” 
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but, in southeastern China, it is apparently confined to the low, open coastal 

region. It is very abundant in the rolling grassy country about Nodoa, where I 
encountered it abroad nearly always in the late afternoon (Schmidt, 1927, p. 

446). 
The stomach contents of specimens from the Nodoa series may be tabu- 

lated as follows: 

1. Three examples held remains of mygalomorph spiders. 

2. One example held remains of lycosid spiders. 
3. One example held remains of lycosid spiders including an egg sac, and an orthopterous 

insect. 

4. One example held a larva of a beetle. 

Meggitt (1931, p. 413) found insect (chiefly grasshopper) remains in the 

stomachs of fifteen specimens of violaceus from Thandaung, Burma. One of the 

fifteen also held a newt, another a viper’s tooth. A specimen in the American 

Museum (No. 14181) contains a whip-scorpion of the family Thelyphonide. 

These data are extremely interesting in view of the fact that Wall (1923, p. 

306) summarizes the food of Indian species of Oligodon (including Holarchus) as 

“chiefly lizard’s (or snake’s) eggs and frog’s spawn. Sometimes small mam- 

mals, lizards and other reptiles.’’ He had no information on the feeding habits 

of violaceus. 

H, violaceus is a docile snake that rarely attempts to bite but often coils 

tightly about one’s hand and presses vigorously with the sharp tip of the tail. 

The end of the tail is sometimes curled into a complete circle. (Schmidt, 1927, 

l.c.; Wall, 1903, p. 93.) 

On Hainan, one of these snakes became enraged when attacked by a young 

mongoose and struck so furiously that it drove the aggressor away repeatedly. 

Afterward, it struck at any object brought near and also vibrated its tail. 

(Schmidt, 1927, p. 447.) 

A Nodoa female, measuring 395 mm. from snout to vent, contains 8 well- 

developed eggs with embryos still in the earliest stages of development. One 

egg is 19x10 mm. JH. violaceus is certainly oviparous. 

Material examined:—I have seen the following Chinese material: the type 

of swinhonts from Amoy, I specimen from Hainan, and 1 from Foochow, in the 

British Museum; 2 from Hainan (Tingan and the Wuchih Mts.), in the Mu- 

seum of Comparative Zodlogy; 1 from Fukien, 1 from Yenping, 3 from Futsing 
Hsien, 43 from Nodoa, and 1 from an unknown locality, in the American Mu- 
seum. 

Remarks:—H. violaceus is discussed above, immediately following the 
generic key. 
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Genus Oligodon Boie 

Oligodon Boie, 1827, Isis, p. 519 (type, Coluber bitorquatus). 

This genus is discussed at length under Holarchus. The species of the 

Oligodon-Holarchus group, approximately sixty in number, are distributed from 
Baluchistan, the North-West Frontier Province and the Himalayas southward 

to Ceylon, eastward across Burma and southern China to Formosa, thence 

southward into the Malay Archipelago, including the Philippines. 

Four species, although not recorded from China, have been collected near 

the Yunnan boundary. These are: O. herberti (Wall, 1923, p. 308, 1925, p. 

813, and 1926, p. 563); O. hamptoni (Wall, 1925, p. 814); O. torquatus (Wall, 
1923, p. 309, and 1925, p. 814; the type locality is Bhamo); O. theobaldi (Bou- 

lenger, 1888, p. 596; Wall, 1923, p. 322, and 1925, p. 815). Wall, 1923, p. 308, 

records that a specimen of O. planiceps ‘in the Indian Museum killed on the 
Yunnan Expedition is dubiously from Upper Burma or Yunnan.” 

Angel and Bourret have recently (1933, p. 138) described O. lacroixi from 
northern Tongking (Chapa). Their species is exceedingly closely allied to if 
not identical with O. hamptoni Boulenger, mentioned above. Angel and Bour- 
ret’s alleged differences in lepidosis do not hold (Wall, 1925, p. 814, Sinlum 

Kaba specimen described), and only acquisition of additional material will 

demonstrate how much reliance can be placed on color pattern in this case, 
some forms of Oligodon exhibiting remarkable variation in coloration. Wall did 
not describe the pattern of his specimen. O. hamptoni is recognized at once by 
its lack of internasals and its low upper labial count (five, second and third 
entering orbit). 

Steindachner’s 1869 (p. 60) record of Oligodon sublineatus Duméril and 

Bibron from Amoy is without doubt an error, since this species is now known to 
be confined to Ceylon (Wall, 1923, p. 315). Through the kindness of Dr. Wett- 
stein, I have been able to examine the specimen on which this record is based 
and can confirm its identification as sublineatus. 

Oxsvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Belly conspicuously marked with black and coral red; rostral very well developed; loreal 

absent; scales smooth, in 13 or 15 rows at midbody; anal divided. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Internasals absent; scales in 13 rows at midbody............... eberhardti, p. 300 
II. Internasals normally present; scales in 15 rows at midbody...... ornatus MUSY1, P. 302 

82. Oligodon eberhardti Pellegrin 

Oligodon Herberti var. Eberhardti Pellegrin, 1910, Bull. Soc. Zool. France, XX XV, p. 30 (type locality, Tam 

Dao, northwest of Hanoi, Tongking).—Mertens, 1929, Bull, Antiven. Instit. Amer., III, p. 41 (Indo- 
China). 

Macrocalamus wongit Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 101, fig. 9 (type 
locality, Lohsiang, Kwangsi). 
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Description:—Upper labials 6, 3rd and 4th entering orbit; loreal absent; 

preoculars single; postoculars single; anterior temporals single; posterior tem- 

porals 2; scales smooth, in 15 rows on the neck, 13 on the body; ventrals in 

male 166, female 179; subcaudals in male 37, female 34; length of male 458+ 

56, of female 396+54 mm. (Description based on the type and paratype of 
Macrocalamus wongii from Lohsiang.) 

Mertens (1929, p. 41) describes two snakes from Indo-China as male and 
female with 174 and 187 ventrals, respectively, and identifies them as O. herberti 

eberhardti. He notes that, in his specimens, the third and fourth upper labials 

enter the orbit, while the type of eberhardti is described as having the second 
and third labials in contact with the eye. My notes on the type of eberhardti 

prove that, in it, the third and fourth labials enter the eye, the original descrip- 
tion being slightly inaccurate. Without doubt, then, Mertens determined his 

material correctly. In fact, I can think of few snakes with only one labial an- 
terior to the eye. 

A translation of the original description of the type specimen, a male, 

follows: 

The portion of the rostral visible above is equal to its distance from the frontal. The 

nasal is not divided. There are no internasals, the rostral being placed between the nasals and 

in contact posteriorly with the prefrontals. The frontal is considerably longer than its dis- 

tance from the tip of the snout, its length equalling that of the parietals. The prefrontal is 

in contact laterally with the second labial. There is one preocular and one postocular, one 

elongated temporal followed by two other shorter ones. There are 6 upper labials, the second 
and third in contact with the eye; there are also 6 lower labials on each side, only the first 

meets the opposite one on a median suture, the fourth is by far the most developed. There 

are two pairs of chin-shields; the anterior, nearly twice as long as the posterior, are in con- 
tact in front with the first and second lower labials and laterally with the third and a part of 

the fourth. The scales are in 13 transverse rows on the body. There are 169 ventrals, 37 
double subcaudals. The anal is divided. 

The coloration is of the most characteristic: the general color of the body above is grayish 
brown, with a dark brown longitudinal line on each side stippled above with light, and mid- 

dorsally a longitudinal series of lozenge-shaped spots, light gray, bordered by sombre blackish 

brown sides, forming well-defined X’s. An oblique whitish collar on each side of the neck 
extends forward on the parietals. The head is dark brown, with two light spots, one before 

and one behind the eye. On the tail, the median spots run together to form a light vertebral 
line, bordered with blackish. The ventral plates underneath the body are now coral red, 

now half coral red and half black, now completely black, thus forming a very agreeable alter- 

nating design; the red color predominates on the subcaudal plates. Length: 372 + 66 = 438 
mm. 

Distribution:—O. eberhardti, as treated here, is known from Lohsiang in 

Kwangsi; and the type locality in Tongking. 

Angel’s (1929, p. 79) O. herberti from northern Laos probably constitutes 

another record of eberhardti, and Mertens (1929, l.c.) suggests that Werner’s 
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(1924, p. 37) Cambodian example likewise belongs here. It was also identified 

as herberti by Werner, and described as having 165 ventrals and 32 subcaudals. 

Habits and Habitat:—Judging by the locality records, this species inhabits 

mountains. The altitude of the type locality is g00-1200 meters (Delacour and 

Jabouille, 1931, p. XxXxviii). 

Material examined:—I have seen the type of eberhardti, in the Paris Mu- 

seum. 

Remarks:—Fan's M. wongii without doubt belongs in the genus Oligodon, 

but I cannot prove beyond question that it is identical with eberhardti. How- 

ever, the only scale character that I can find to separate the material on which 

these names are based is the nuchal scale row count of I5 in wongi compared 
to 13 in eberhardti, and this very probably is due more to the individual method 

of counting than to an actual difference in number of rows. There are alsosome - 

details in the color descriptions that do not seem to agree, but I cannot believe 

that these are important enough to warrant recognition of two forms in the 

face of the many points of agreement and the relative proximity of the type 

localities. 
Examination of the two cotypes and two additional examples of O. herberti 

Boulenger, 1905, p. 235, in the British Museum, as well as the type of eberhardti, 

as mentioned above, has convinced me that two distinct species are involved. 

The descriptions of herberti are incomplete but the following data are well 

established: the ventral count of females of this species ranges from 200 to 212, 
of males from 187 to 191, while the corresponding figures for eberhardti are 179 

to 187 and 166 to 174. Thus there is no intergradation, while the differences 

in coloration are considerable. Boulenger’s counts and sexing of the herberti 

cotypes are in part erroneous, but Mr. Parker has kindly furnished me with 

accurate data on them as follows: 
fou 187 (190) ventrals 40 subcaudals 
a (2) 191 (189) ventrals 37 subcaudals 

The sign and figures in parentheses are those of Boulenger. In addition to 

the original description, the following references to herberti have been consulted: 
Wall, 1921, p. 44; 1923, p. 308 and pp. 467 and 626; 1925, p. 813; and 1926, 

Pp. 563. 

83. Oligodon ornatus musyi (Roux) 

Figure 62 

Simotes musyt Roux, 1919, Rev. Suisse Zool., XXVII, p. 61, figs. 1 and 2 (type locality, Fukien). 

Holarchus musyi Pope, 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 452, fig. 14 (Chungan Hsien, Fukien). 

Holarchus ornatus musyi Mell, 1931, Lingnan Sci. Journ., VIII, p. 211. 

Description:—Upper labials 6, 3rd and 4th entering orbit; loreal absent; 
preoculars 1, rarely 2; postoculars 2, occasionally 1; anterior temporals 2, very 
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rarely 1; posterior temporals 1 or 2; scales smooth, in 15 rows throughout; 

ventrals in males 170-172, females 172-182; subcaudals in males 36-40, females 

27-34; 7-9 cross-bands on body, I or none over vent, and 2 on tail; length of 

males 508+ 88, 497+85, 480+ 84, 440+ 85 and 434+ 82, females 452+ 55, 405+ 

58, 330+51 and 183+23 mm. (Description based on nine specimens from 

Chungan Hsien.) ‘ 

A distinct red stripe is always evident along the middle of the ventrum. 

In one Chungan Hsien example, the internasals are only partly sutured off. 

The meager data given above suggest that the males attain a greater size 

than the females. This interesting point should be checked on a much larger 

series, however. 

Fic, 62. Oligodon ornatus musyi. x3. a. Dorsal view of head. b. Pattern of body. A.M.N.H. No. 

33756 from Chungan Hsien, Fukien. 

A translation of the original description of the type specimen, a male, 

follows: 

Nasal divided; rostral large, the portion visible from above shorter than that separating 

this plate from the frontal. Suture between the internasals shorter than that between the 

prefrontals. Frontal a little longer than broad, longer than the distance which separates it 

from the tip of the snout, shorter than the parietals. Loreal absent, prefrontal in contact 

with the second upper labial. One preocular, two postoculars, no subocular. Temporals 

1+ 2. Six (or seven ?) upper labials, the third and the fourth entering the eye. The fifth, 
very large, presents on its upper edge a notch and a very short incision, which seems to indi- 

cate that this large plate results from the fusion of two normal plates. This peculiarity is 

observed on both sides of the head. The anterior lower labials in contact behind the short 

and triangular mental. Four lower labials in contact with the first sub-maxillaries which are 

larger than the second sub-maxillaries (proportion 3:2). Scales of the body in 15 rows. 

Ventrals 172; anal divided, subcaudals 44. 

The animal is of a brownish gray above with faint indication of three, lighter longitudinal 
lines of which the median, comprising only one row of scales, is the most distinct. On the 

body and tail are 12 chestnut-brown spots forming transverse ribbons of which the widest are 

composed of two contiguous lozenges; adjacent to each lozenge is a lance-head figure which 

descends on to the side of the body. The entire ribbon thus presents approximately this figure: 
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40>. The body has ten of these ribbons and the tail only two. Between these ribbons 

a number of small, elongated, black-brown spots are discernible here and there. On the front 

of the rostral is a curved black mark. The nasal and the first upper labial are also spotted, 

as are the lower labials. A curved brown band between the eyes descends onto the 3rd, 4th, 

and sth upper labials. Behind this band is another occupying the posterior portion of the 

frontal and descending obliquely on each side of the body, becoming wider and passing behind 

the buccal commissure. Farther back, on the occiput, is a median spot in the form of an arrow 

of which the point, directed forward, lies at about the middle of the interparietal suture. The 

two corners of the arrowhead are rounded, ending on the seventh or eighth transverse series 

of the dorsal scales. The ventrum is of a yellowish white spotted with black. These spots, 

square or quadrangular, are distributed alternately or in pairs on the ventral plates. The 

tail is likewise spotted, as is the greater part of the mentals. Total length 450 mm. (head and 

body 380, tail 70). 

The hemipenis is not forked and extends to the eighth to ninth subcaudal 

plates. It is spinous throughout, the spines of the proximal two-thirds being 

uniform in size, shape and distribution. Each spine is short and thick, but 
distinctly compressed laterally, so that its anterior and posterior edges are 

somewhat blade-like in form. All the spines are reduced in size near the tip of 
the organ. Two longitudinal rows of compact spines are evident on its distal 

third, each row well removed from the other and from the sulcus but not very 
sharply differentiated from the adjacent spines. The lips of the undivided sul- 
cus are prominent and bear numerous small spines, save near the base of the 

hemipenis. (Description based on a specimen from Chungan Hsien.) 

Distribution:—This form is known only from Fukien where it has been 

definitely recorded from Chungan Hsien. 

Habits and Habitat:—I secured musyi only in the high mountains about 

Kuatun and Sanchiang, so it is probably an inhabitant of forested mountains 
at considerable altitudes. 

One Chungan Hsien specimen had eaten about six similar eggs of some 

reptile. This is interesting in view of the fact that many other species of 
Oligodon (including Holarchus) also eat reptile eggs (Wall, 1923, p. 306). 

Material examined:—I have seen the 9 specimens from Chungan Hsien, in 

the American Museum, while Karl P. Schmidt has kindly examined and re- 

sexed for me the type of musyt, in the Basel Museum. 

Remarks:—Maki (1931, p. 134, figs. 88 and 89, Col. Pl. L) has one 
re-described the typical or Formosan form of this beautiful snake. The two 

subspecies differ only in ventral count, that of the insular form being some- 

what lower (156-173). 

Genus Calamaria Boie 

Although Calamaria is represented in the Malay Archipelago and Penin- 
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sula by innumerable species, those treated below are the only ones found on 

mainland Asia north of the Malay Peninsula. C. pfefferi Stejneger occurs in 

the Riu Kiu Islands. 

Opvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Size small; head not distinct from neck; no internasals; no loreal; no temporals; 4 upper 

labials; scales smooth, in 13 rows throughout; secretive; inoffensive. 

Key FoR IDENTIFICATION OF CHINESE SPECIES 

I. Frontal longer than broad; tail tapering to a point............. p. pavimentata, p. 305 

Me hrontalkasvong asibroad satailiOltibeyeyerias c/n stele slelsielers/s ie atche) + septentrionalis, p. 306 

84. Calamaria pavimentata pavimentata Duméril and Bibron 

Plate XII, H, I and J 

Calamaria pavimentata Duméril and Bibron, 1854, Erp. Gén., VII, p. 71 (type locality, Java).—Fan, 1931, 

Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 105 (Lohsiang, Kwangsi). 

Calamaria Siamensis Boettger, 1885, Ber. Offenbach. Ver. Naturk., XXIV-XXV, p. 121 (Canton region). 

Calamaria berezowskii Guenther, 1896, Ann. Mus. Zool. Acad. Sci. St. Pétersbourg, I, p. 205, Pl. 1 (type lo- 

cality, Lungan, Szechwan). 

Description:—Rostral distinctly visible from above; frontal longer than 

broad; upper labials 4, 2nd and 3rd entering orbit; preoculars single; post- 
oculars single; scales smooth, in 13 rows throughout; tail pointed; ventrals 
and subcaudals, in three Szechwan specimens, 155-171 and 13-22, respectively 

(although two of these three Szechwan specimens have not been sexed, it is 
probable that the numbers 155 and 22 represent male, 167-171 and 13-14 

female, counts); total length and tail length of the two Szechwan specimens 

not sexed, 290 and 245, 18 and 25 mm., respectively. Color reddish brown 

above with dark longitudinal lines or rows of spots; a yellowish collar on neck 

and 2 pairs of small, white spots more or less evident on tail. 

Distribution:—This snake is extremely rare in China where it has been 

found with certainty only at Lungan and Muping, in Szechwan; Lohsiang, in 

Kwangsi; and the region of Canton in Kwangtung. 

Distributed from Assam and central China southward into the Malay 

Archipelago (Sumatra and Java). 

Habits and Habitat:—This species ascends to considerable altitudes in 

China (Muping, 4500 feet) as well as on the Malay Peninsula (Pahang, about 
5500 feet, Smith, 1922, p. 267). Flower (1899, p. 675) found it as low as 800 
feet on the Malay Peninsula, however, so we may conclude that, like septen- 

trionalis, it occurs at a great range of altitudes. 

Material examined:—The only Chinese material that I have seen is one 
specimen from Muping, in the U. S. National Museum. 
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Remarks:—Stejneger (1907, p. 376) reported a Formosan snake as C. bere- 

zowskii, but Steindachner (1913, p. 341), on the basis of a large series from that 
island, concluded that Formosan material should be called pavimentata. Re- 

cently, Maki (1931, p. 136) has named the Formosan form C. pavimentata for- 

mosana, putting berezowskii unconditionally in the synonymy of this new sub- 

species. Judging from his text, however, he did not mean to relegate berezowskit 

to the synonymy of his new form, but only the Formosan berezowskii of Stej- 

neger, Oshima, Okada and Takahashi as listed in his synonymy. The real 

point of interest to the present work is the relative abundance of pavimentata 

on Formosa, contrasting so strongly with its apparent absence in Fukien and 

Chekiang and its scarcity in China generally. 

The name berezowskii still stands available for Chinese material should 
it prove to be distinct from that of more southern origin. I have not as yet 

found any constant difference, but few specimens have come under my ob- 

servation for comparative study. 

85. Calamaria septentrionalis Boulenger 

Plate XII, K, L, M, N, O and P 

Calamaria quadrimaculata Guenther, 1888, Ann. Mag. Nat. Hist., (6) I, p. 169 (Lushan, Kiangsi) (not of Du- 
méril and Bibron, 1854). 

Calamaria septentrionalis Boulenger, 1890, Proc. Zool. Soc. London, p. 34 (type localities, Kiukiang [region] 

and Hongkong); 1894, Cat. Snakes Brit. Mus., II, p. 349, Pl. xx (Chusan Is. and mainland opposite, 

Chekiang; and type localities)—Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 26 

(Wuhu, Anhwei; Fukien).—Mell, 1922, Archiv, Naturg., LX XXVIII, Abt. A, Heft 10, p, 122 (Chayuan- 

shan, Kwangtung, 500 meters)—Werner, 1924, Denkschr. Akad. Wiss. Wien (math.-natur.), XCIX, 

p. 48 (“Hangaodsu’”’ mountain, between Ningtu and Kingan, Kiangsi),—Stejneger, 1925, Proc. U. S. 

Nat. Mus., LXVI, Art. 25, p. 91 (Mokanshan, Chekiang; southwestern Hunan; Foochow).—Fan, 1931, 

Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 106 (Lohsiang and Chinhsiu, Kwangsi). 

Calamaria pavimentata Mell, 1922, l.c. (Lienshan, northwestern Kwangtung) (not of Duméril and Bibron, 

1854). 

Description:—Boulenger’s (1894, p. 349) description, obviously based on 

the cotypes and two examples from Chekiang, follows: 

Rostral broader than deep, not or hardly visible from above; frontal as broad as long, 

shorter than the parietals, about twice and a half to three times as broad as the supraocular; 

one prz- and one postocular; the diameter of the eye nearly equal to its distance from the 
mouth; four upper labials, second and third entering the eye; first pair of lower labials forming 

a suture behind the symphysial; two pairs of chin-shields, in contact with each other. Scales 
in 13 rows. Ventrals 148-177; anal entire; subcaudals 9-17. Tail rounded at the end. Black- 

ish brown above, with three longitudinal series of small black spots; each scale of the outer 

row with a whitish spot; a yellow nuchal collar, interrupted in the middle, and a pair of yellow 

spots at the base of the tail; lower parts uniform coral-red, with a black line along the middle 

of the tail. Total length 300 mm.; tail 13-22. 

The scales are smooth and in 13 rows throughout. 

Fan’s (1931, p. 107). figures for fourteen specimens of each sex from 

Yaoshan well illustrate the marked sexual differences as follows: ventrals in 
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males 154-164, females 174-187; subcaudals in males 14-18, females 8-9; 

average proportionate tail length in males .07, in females .02. 

The females exceed the males in size (Pope, 1929, p. 454). 
The hemipenis is deeply forked, devoid of spines, and extends to the 

seventh to eighth subcaudal plates. It is smooth proximal to the point of 
forking, but calyculate beyond. The calyces are pocket-like in shape and 

uniform in size. Their edges are not scalloped. A broad longitudinal fold 

extends from the point of forking to the tip of the organ. The lips of the 

sulcus are smooth and moderately prominent. (Description based on a speci- 

men from Lohsiang.) 

Distribution:—C. septentrionalis is known from the following localities in 

China: 

Anhwei: Ningkwo; Wuhu. 

Chekiang: Chusan Is. and mainland opposite; Mokanshan. 
Kiangsi: Lushan; Pingsiang; ‘“‘Hangaodsu’” mountain, between Ningtu and Kingan; 

Nanan. 
Fukien: Chungan Hsien (including Kuatun); Yenping; Foochow. 

Kwangtung: Chayuanshan; Lienshan. 
Hainan: northern Hainan. 
Kwangsi: Lohsiang; Chinhsiu. 
Hunan: southwestern Hunan. 

This species is also known from Tongking, so its entire range extends from 

northern Kiangsi and Chekiang, and southern Anhwei, southwestward to 

Hainan and Tongking. 

Habits and Habitat:—It is hard to define the habitat of septentrionalis be- 

cause records indicate that it occurs in mountains as well as flat regions and at 
both low and high altitudes. Boulenger (1899, p. 165) lists a specimen from 
Kuatun, where I failed to find it, although a specimen was brought to me 
there from a lower region a few miles distant. Fan (1931, p. 107) reports it as 

“exceedingly abundant in Yaoshan,’’ and, indeed, this record is of special 

interest, for at last a favorite habitat of this elusive snake has been found. 

Fan goes on to say that it prefers bamboo thickets and other tall vegetation. 

In Anhwei, I found it in an open, intensively cultivated region at low altitude, 
while the Nanan specimens were secured during excavation for a building in 

Nanan. All observations support the conclusion that septentrionalis is secretive 

and spends much of its time beneath the surface. 

A specimen from Mokanshan held 2 well-developed, elongate eggs with 

very small embryos. One egg measured 22x5 mm. The species is probably 

egg-laying. 
Schmidt (1927, p. 538) recorded the behavior of a specimen as observed 

by me in Anhwei as follows: 
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Another specimen, when put on the floor, was able to progress in regular snake-fashion. 

When held by the tail it continued to try to escape. When its head was held to the floor, the 

whole body was instantly thrown forward, wrapped around the restraining fingers, and the 

tip of the tail was repeatedly pressed against them. It seems that the tail takes the offensive 

while the head invariably tries to escape! The tail, in short, not only mimics the head in form 

and color pattern, but in behavior as well. 

Mell (1929, p. 249, fig. 12) has discussed the possible significance of the 

odd behavior of this snake in correlation with the striking similarity of the tail 

to the head in form as well as pattern. Further and more detailed field ob- 

servations are needed. 

Fan (1931, l.c.) states that, when annoyed, septentrionalis attempts to bite. 

Material examined:—I have seen the following material: 8 specimens from 

Anhwei, 2 from Fukien, and 9 from Kiangsi, in the American Museum; 1 from 

Kuatun, 2 from Chekiang, 2 from Tongking, and the type series, in the British 
Museum; 1 from Hainan, in the Naturhistorisches Museum, Vienna; 1 from 

Pingsiang and 2 from Lohsiang, in the Museum of Comparative Zodlogy; 3 
from Hunan, 3 from Mokanshan and 1 from Foochow, in the U. S. National 

Museum. 

Subfamily HOMALOPSINA® 

This subfamily is represented in China with certainty by only one genus. 

Boettger’s (1888, p. 84) record of Homalopsis buccata for Hongkong was 

founded on a specimen in the Hongkong City Hall Museum, the correct identi- 

fication of which was later corroborated by Wall (1903, p. 94), who has, how- 

ever, shown that records based on material in this Museum are to some degree 

unreliable (1903, p. 84). The Hongkong snake tentatively identified by Hallo- 
well (1860, p. 504) as H. buccata has since been re-determined as Lycodon sub- 

cinctus (Stejneger, 1925, p. 90). Hurria rhynchops very probably should be 
deleted from the fauna of Formosa, since Maki (1931, p. 68) has no new material 

to list. 

Genus Enhydris Latreille 

This genus is distributed from Peninsular India through Burma, southern 

China, the peninsula of southeastern Asia and the Malay Archipelago to 

northern Australia. 

Opvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Nostrils superior; internasal normally single; scales smooth; aquatic. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Scales in 19 rows at midbody; two upper labials entering eye......... plumbea, p. 315 

II. Scales in 21 to 25 rows at midbody (very rarely 19 in enhydris); a sin- 
gle upper labial entering eye 

A. Scales in 23 or 25 rows at midbody............secvesecseeees chinensis, p. 311 
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B. Scales in 21 rows at midbody (rarely 23 in enhydris) 

1. Dorsum grayish olive with two rows of irregular, black 
spots which may be more or less transversely or longitu- 

Ginallysconnectediny fa creictersisist-paraieVeleke cueias sist slabricie (ois ciel aici ® bennetti1, p. 309 

2. Dorsum uniform grayish olive or grayish brown with or 

without two light longitudinal lines..................... enhydris, p. 314 

Boulenger (1896, p. 5) describes plumbea as having either the 4th or the 4th 

and 5th labials entering the eye, but in every one of 188 specimens in the 

American Museum (184 from China and 4 from elsewhere) two labials regularly 

enter the orbit. It is interesting in this connection to note that only one labial 

enters the eye in all of the 111 Chinese specimens of chinensis in the American 

Museum. 

86. Enhydris bennettii (Gray) 

Plate XII, A, B, C, D, E, F and G 

Hypsirhina Bennettii Gray, 1842, Zool. Misc., p. 67 (type locality, China).—Boettger, 1888, Ber. Offenbach. 

Ver. Naturk., XXVI-XXVIII, p. 81 (Hainan). 
Hypsirhina maculata Duméril and Bibron, 1854, Erp. Gén., VII, p. 950 (type locality, China). 

Hypsirhina enhydris var. maculata Jan, 1868, Icon. Ophid., Livr. 30, Pl. Iv. 

Enhydris bennettii Stejneger, 1907, Herp. Japan, p. 302, figs. 263-265 (Hongkong?).—Smith, 1923, Journ. Nat. 

Hist. Soc. Siam, VI, p. 203 (Hoihow, Hainan). 

Description:—Stejneger’s (1907, p. 302) description of a male, probably 

from Hongkong, follows: 

Rostral somewhat broader than high, visible from above; internasal single, widely sep- 

arated from rostral by nasals, small, not much broader than long, widely separated from 

loreal; prefrontals smaller than nasals, in contact with them and with supraoculars; frontal 

somewhat shorter than its distance from tip of snout, nearly twice as wide as supraoculars 

at center of eye; parietals rather broad, the lateral outline irregular and showing evidence of 

fusion with adjacent scales; nostrils semilunar, on top of snout, in a large nasal which on the 
left side is semidivided by a suture from nostril to first labial; nasals broadly in contact with 
each other behind rostral with prefrontals and first supralabials; loreal trapezoid, longer than 
high, in contact with first three supralabials; one preocular, not in contact with frontal; eye 

small, its diameter less than distance from edge of lip; two postoculars; 1 + 2 temporals; 

8 supralabials, increasing in height backward to the sixth, which is highest, first in contact 
with loreal, thus excluding nasal from second, fourth entering eye; three lower labials in con- 
tact with anterior chin-shields, which are followed by two pairs of smaller chin-shields, both 

separated by scales; 21 rows of smooth scales without pits; 164 ventrals; anal divided; 54 

subcaudals. Color (in alcohol) above drab gray, with two series of irregular dark brownish 
gray dorsal spots, which anteriorly unite into short crossbars and on the neck into a median 

longitudinal dark band; outer four scale rows white, the first and fourth having their lower 

and upper edge respectively’ margined with dark gray, forming an upper and lower dark in- 
dented edge to the lateral white band; labials and whole underside whitish, each scale and 

scute edged with dark gray, the ventrals with a median series of dark spots formed by a pro- 

jection of the dark basal edge, and a similar arrangement on the subcaudals, causing a zigzag 

longitudinal dark band on the median line of the underside of the tail. Total length 377 mm.; 

snout to vent 314; vent to tip of tail 63. 
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Table XLI records all of the more important available data on eight of the 

ten known specimens. One of the remaining two is described above; for the 

other there are no data available. 

TABLE XLI. LEPIDOSIS AND DIMENSIONS OF ENHYDRIS BENNETTII 

Q a 
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China.... 2 21 1§5-162 | 47-51 |548-+100] Duméril and Bi- 
(the larger) | bron, 1854, p.g50 

Hainan... I 21 | 160 57 Boettger, 1888, 
p. 81 

China... .|c7) 1| 8} 4th} x} 2] 1] 2} 21-21-15 163 Boulenger, 1896, 
p. 8 (type) 

China... .|c| 1] 8] 4th| 1| 2] 1] 2| 21-21-16 161 53 Boulenger, 1896, 
(15) p. 8 

Hoihow.. .|2| 2] 7 21-21-15 | 156-157] 48 both | Smith, 1923, p. 

595 203 

Hoihow.. .|c"| 1] 7 21-21-16 158 50 Smith, 1923, p. 
203 

Boulenger’s ventral and subcaudal counts given in the table are open to 

doubt, as they do not agree with Guenther’s (1864, p. 283) counts though obvi- 
ously based on the same material. 

In the four specimens from Hainan examined, the reduction from 21 to 19 

rows of scales takes place opposite the 52nd to 65th ventral plates counted 

forward from the vent. There are never more than 21 rows of scales anywhere 
on the body. 

The deeply forked hemipenis is spinous proximally, the spines gradually 

becoming papilla-like distally as in chinensis. (Specimen in British Museum 
credited to Bowerbank examined.) 

Distribution:—E. bennettii is known with certainty only from Hainan but 
there is a Hongkong record. Its reported presence on Formosa may now be 

discredited (Maki, 1931, p. 67). , 

Habits and Habitat:—Dr. Malcolm Smith has told me that his bennettii 
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were taken in the sea along with sea-snakes near the coasts of Hainan. This 

probably means that bennettii inhabits the low coastal plain of Hainan and is 

frequently washed out to sea by freshets. A thorough study of the stomach 

contents of this species might prove to be of special interest. 

According to Dr. Smith, this is not really a rare snake on Hainan. 

Material examined:—I have seen the type and 1 other Chinese specimen, 

in the British Museum; 1 from Hainan, in the Senckenbergisches Museum, 

Frankfort; 1 probably from Hongkong, in the U. S. National Museum; and 

3 from Hainan, in the Smith Collection. 

87. Enhydris chinensis (Gray) 

Plate XIII, A, B and C 

Hypsirhina Chinensis Gray, 1842, Zool. Misc., p. 66 (type locality, China).—Boettger, 1885, Ber. Offenbach. 

Ver. Naturk., XXIV-XXV, p. 123 (Canton region); 1888, XXVI-XXVIII, p. 82 (Canton and Hainan).— 

Boulenger, 1896, Cat. Snakes Brit. Mus., III, p. 8, Pl. 1 (Ichang, Hupeh; an erroneous Hoihow record; 

China). 
Hypsirhina sinensis Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 30 (Fukien); 1916, 

XLVII, p. xiii (Changning, Kiangsi); 1917, XLVIII, p. xii (Hoihow, Hainan). 

Enhydris chinensis Smith, 1923, Journ. Nat. Hist. Soc. Siam, VI, p. 203 (Hoihow, Hainan),—Stejneger, 1925, 

Proc. U. S. Nat. Mus., LXVI, Art. 25, p. 79 (Foochow, and Futsing Hsien, Fukien).—Pope, 1929, Bull. 

Amer. Mus. Nat. Hist., LVIII, p. 456 (Futsing Hsien, Foochow, Yenping and Chungan Hsien, in 

Fukien; Hokow, Kiangsi).—Chang and Fang, 1931, Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VII, 

p. 263, fig. 7 (Wenchow, Chekiang; Nanking). 

Description:—Internasal single, very rarely in contact with loreal; upper 

labials 8, very rarely 9, 4th entering orbit; preoculars single; postoculars 2; 

anterior temporals single; posterior temporals 2; scales smooth, varying from 

a maximum of 25 rows anteriorly to a minimum of 17 posteriorly, the two usual 

formulas being 25-23-21-19 and 23-21-19; ventrals in twenty-six males 135-147, 

in twenty females 134-141; subcaudals in twenty-six males 40-52, in nineteen 

females 35-43. Color olive above with numerous black spots variable in size 

but arranged in longitudinal series and tending to be concentrated along the 

middle of the back and on either side of the body; yellow below, each ventral 

with a dark edge. (Description based on forty-six examples from Hainan.) 
The above description agrees well with one based on seventy-five speci- 

mens from Fukien and northeastern Kiangsi, save that, in the more northern 

material, the ventral and subcaudal ranges, respectively, are as follows: seven 

males 146-151, eight females 141-146; six males 46-50, eight females 37-42. In 

the entire series of seventy-five, the three largest males measure 390, 384 and 

380, the three largest females 500, 480 and 480 mm., from snout to vent (Pope, 
1929, p. 456). The largest specimen in the Hainan series of forty-six specimens 

described above was also a female 567 mm. long; the largest male measured 

516 mm. (Schmidt, 1927, p. 450). 
In very small examples the black spots stand out more vividly against the 
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ground color than in the adults, and the tendency of these spots to coalesce and 

form lines on the neck is very noticeable. 

Most of the scales and plates of the head and all those of the tail and 

cloacal region are conspicuously tuberculate in the adult male but smooth in 

the female. The scales of the cloacal region and the tail bear many tubercles 

apiece, a condition found only in this one species of the Chinese ophidian fauna. 

The hemipenis is spinous, extends to the ninth to tenth subcaudal plates, 

and is forked opposite the fifth. Proximally, the spines are compressed and 

recurved. They decrease in size until about the middle of the organ, where 

they increase in number, become gradually papilla-like in form, and continue 

to the end without reduction in size or number. The sulcus is not forked and is 

moderately prominent. (Description based on a Hainan specimen.) 

Distribution:—E. chinensis is known from Formosa and the following 
localities in China: 

Hupeh: Ichang. 
Kiangsu: Nanking. 

Chekiang: Wenchow. 
Kiangsi: Hokow; Changning. 
Fukien: Chungan Hsien; Yenping; Foochow; Kuliang; Futsing Hsien; Amoy; southern 

Fukien. 

Kwangtung: Chonglok; Lilong; Canton. 
Hainan: Hoihow; Nodoa. 

Kreyenberg secured a specimen at Tsingtao (see also Natrix percarinata), 

but I believe his record is open to doubt, and, in fact, it would be satisfying to 

receive confirmation of the actual occurrence of this species at Nanking, not 

to mention Ichang. ms 
Steindachner (1869, p: 68) records chinensis from Singapore, and Boulenger 

(1896, p. 9) examined Bangkok specimens, but more recent works agree in omit- 

ting it from the fauna of Tegions south of China. Chinese individuals are no 
doubt constantly present in the medicine shops of Bangkok, and those seen by 

Boulenger might well have had such an origin. 

E. chinensis occurs on Formosa (Maki, 1931, p. 66). 

Habits and. Habitat:—This snake is extremely common in the low, flat, 

cultivated country of the Chinese seaboard and the Hainan plain. It ascends 
to considerable altitudes on the Chungan plateau and in northeastern Kiangsi. 

Although it avoids a true mountain environment, it is present in the more open 

valleys of the Yenping range wherever rice fields abound. The Kuatun and 

Sanchiang mountains are apparently too high for it (Pope, 1929, p. 457). Mell 
(1922, p. 122) reports it as very common in all kinds of quiet or slowly moving 

water (ponds, canals, etc.) of southern Kwangtung below 200 meters altitude. 

Enhydris chinensis feeds on fishes. It has been known to eat the following 
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species: Macropodus virtdiauratus, Erythroculter aokit and Carassius or Cy- 
prinus species (Pope, 1929, l.c.); Anabas scandens (Chang and Fang, 1931, p. 

264). 

Others (Schmidt, 1927, p. 450, and Mell, 1929, p. 239) have recorded evi- 
dence of its eating fishes without giving identifications. 

I secured a female with 6 fully-developed embryos on July 30 at Nodoa 

(Schmidt, 1927, p. 450). Farther north, on the mainland, two females with 
well-developed embryos were taken in Futsing Hsien the last week of August or 

later, while gravid specimens were found near Yenping in May and on the 

Chungan plateau in June. Judging by the number of Futsing Hsien females 

without young, and the advanced state of the embryos of the only two gravid 
ones, it must be concluded that, in 1925, the birth season there was nearly over 

by early September (Pope, 1929, l.c.). Maki (1931, p. 67) records a Formosan 
specimen giving birth to 13 young on August 27. 

Seventeen females from Fukien hold from 3 to 13 young and average 5.7 
apiece (Pope, 1929, l.c.), while three from Foochow and Kuliang in the U. S. 

National Museum contain 3, 7 and 8 young, respectively. One of the fully- 

developed Hainan embryos mentioned above measured 157 mm., while two 

well-advanced ones from the Futsing Hsien females already referred to measure 

155 and 165 mm., from snout to end of tail. These figures must represent the 
approximate size at birth because four Futsing Hsien individuals collected al- 
ready fending for themselves are only 166, 171, 174 and 178 mm. in total length, 
respectively. 

No egg-tooth is evident on any of five embryos obviously on the point of 

birth. The parent is American Museum No. 33873 from Futsing Hsien. 

The following account of the behavior of chinensis is based on my Hainan 
observations (Schmidt, 1927, l.c.): 

When picked up suddenly with a pair of forceps, this snake makes wild efforts to bite, 
waving its open jaws about and sometimes biting itself. When teased in a box, it would 

actually spring about, jumping clear of the bottom and advancing as much as a foot at each 

jump. After a few wild efforts it would subside and assume a defensive posture striking 

viciously at any object brought near. At such times the body is flattened. On a smooth floor 

it progresses rapidly with a series of crawling ‘leaps,’ the body being apparently raised clear 
of the floor with every spasmodic motion. 

The behavior of chinensis is strikingly like that of E. sieboldii as described 

in detail by Wall (1907, p. 118). Mell (1929, p. 253) has also referred to the 
characteristic actions of chinensis. 

The thoroughly aquatic habits of this interesting species are shown not 

only by its food and habitat preferences but by the following observations 
(Schmidt, 1927, l.c.): 

A large female was kept in a water-jar and the frequency of respirations observed. If 
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given half a chance these snakes make for water, and they lie contentedly at the bottom, 
nearly motionless, if placed in a water-jar. Seven intervals between respirations varied from 

ten to fifteen minutes, averaging between thirteen and fourteen minutes. Respiration occu- 
pied from one to five minutes, only the tip of the snout being exposed. 

Material examined:—I have seen the following material: 46 specimens 

from Hainan, 73 from Fukien, and 2 from Kiangsi, in the American Museum; 

1 each from Hainan, Hongkong, Amoy and Ichang, 3 from southern Fukien, 

2 with no more definite locality than China, and the type, in the British Mu- 

seum; 4 from Canton, 2 from Hainan, and 1 from Tsingtao, in the Sencken- 

bergisches Museum, Frankfort; 1 from Canton, in the Museum of Comparative 

Zoology; 1 from Futsing Hsien, 3 from Foochow, and 1 from Kuliang, in the 

U. S. National Museum. 

88. Enhydris enhydris (Schneider) 

Plate XIII, D, E, F, G, H and I 

Hydrus enhydris Schneider, 1799, Hist. Amphib., I, p. 245 (based on Russell’s Ind. Serp., I, p. 35, Pl. xxx; 

type locality, Ankapilly Lake, India). 
Hypsirhina bilineata Gray, 1842, Zool. Misc., p. 66 (type locality, China).—Guenther, 1858, Cat. Colubr. 

Snakes Brit. Mus., p. 274 (Hongkong). 

Description:—Internasal single, in contact with loreal; upper labials 8, 4th 

entering orbit; preoculars single; postoculars 2, rarely 1; anterior temporals 

single; posterior temporals 2; scales smooth, usually in 21, sometimes 19 or 

23 rows; ventrals 150-177; subcaudals 47-78. Color brown, olive, or dark gray 

above, with two light longitudinal bands more or less distinct; whitish below 

with a dark line along either side and usually a third one down the middle of the 

belly. Total length 680, tail 135mm. (Description based on that of de Rooij, 

1917, p. 181.) 

The only Chinese example on record, a male, has 161 ventrals and 63 sub- 

caudals, while these counts for a Hongkong female are 155 and 47 (Boulenger, 

1896, pp. 7 and 8). 

Distribution:—This species has been recorded from China without definite 

locality and from Hongkong. Its distribution as far north as extreme southern 

China is corroborated by its presence in Tongking near Haiphong (Angel, 1927, 

Pp. 496). 
Distributed from northeastern India to Assam and Burma southward 

through the peninsula of southeastern Asia into the Malay Archipelago and 

even to New Guinea. 

Habits and Habitat:—Wall (1912, pp. 1017-1021) has given an excellent 
account of this snake, in which he brings out the following points of special 

interest: 
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1. It is thoroughly aquatic, inhabiting rivers, estuaries, lakes, marshy ground and even 
rice fields (p. 1019). 

2. It is timid (p. 1019). 
3. Cantor has stated that it feeds on fishes (p. 1019). 

4. A female was seen to give birth to 11 young, two of which measured 152 and 165 mm., 

while another contained 6 eggs. This latter female was taken near Rangoon in March (pp. 

IOIQ-1020). 

Smith (1914, p. 126), working in Bangkok, records the following notes on 
the breeding of enhydris: 

I obtained a female in the month of December showing enlarged ovarian follicles, in 

which the embryos, 10 in number, could be just discerned. I received another gravid female 

in April, containing 18 young ones, their development in this case being well advanced. The 
mother was a very large specimen measuring 680 mm. in length. A third was caught in July, 

which gave birth to a single still-born young one, probably the last of her brood. 

The same authority (1914, p. 100) supplies the following note on the 

feeding of this species: 

It appears to subsist chiefly on fish, but Mr. Herbert informs me that he once caught one 
which disgorged a skink (Mabuia), a very unusual meal, I should think, for this snake. 

89. Enhydris plumbea (Boie) 

Figure 63 

Homalopsis plumbea Boie, 1827, Isis, p. 550 (type locality, Java). 

Hypsirhina plumbea Gray, 1842, Zool. Misc., p. 66.—Boulenger, 1896, Cat. Snakes Brit. Mus., III, p. 5 (China; 

an erroneous record for Hoihow; Hongkong; Formosa). 

Enhydris plumbea Stejneger, 1907, Herp. Japan, p. 300, figs. 260-262 (Formosa); 1925, Proc. U. S. Nat. Mus., 

LXVI, Art. 25, p. 80 (Foochow, Kuliang, Futsing Hsien, and near Yenping, in Fukien; Wenchow, Che- 

kiang).—Pope, 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 455 (Futsing Hsien, Foochow, Yenping, Kien- 

ning, and Chungan Hsien, all in Fukien). 

Hypsirrhina plumbea Mell, 1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 122 (Wuyung, Kwang- 

tung; and mountains of the northern boundary of Kwangtung to 700 meters). 

Description:—Internasal single, not in contact with loreal; upper labials 

8, 4th and 5th entering orbit (number of labials entering orbit determined in 

only one hundred and two specimens); preoculars I, rarely 2; postoculars 2, 

very rarely 1; anterior temporals single; posterior temporals 2, very rarely 1; 

scales smooth, 19-17, but occasionally reduced to 15 or 16 before the vent; 

ventrals in fifty-seven males 125-136, in fifty-five females 123-132; subcaudals 

in fifty-three mafes 36-42, in fifty-four females 31-36. Color olive above, light 
below. (Description based on one hundred and twelve specimens from Hainan.) 

The above description agrees very well with that of a series of eighty speci- 

mens from Fukien. The three largest males in this Fukien series measure 358, 

324 and 310, the three largest females 378, 361 and 340 mm., from snout to 

vent (Pope, 1929, p. 455). 
In the adult male, the anterior head scales and plates are usually granular 
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or finely tuberculate, while the scales of the cloacal region more or less con- 

stantly bear a single tubercle apiece. These sexual characters are not so con- 

stant or conspicuous as the somewhat similar ones found in chinensis. 

—) SE 

> 

H 

Fic. 63. Enhydris plumbea. x3. a. Dorsal view of head. b. Ventral view of head. c. Lateral view of 

head. Specimen from Formosa. (From Maki.) 

The hemipenis of plumbea differs from that of chinensis only in minor 

details (Hainan specimen examined). 

Distribution:—E. plumbea is known from the following Chinese localities: 

Chekiang: Wenchow. 
Fukien: Chungan Hsien; Kienning; Yenping and vicinity; Foochow; Kuliang; Futsing 

Hsien; Amoy. 
Kwangtung: northern boundary region; Chonglok; Wuyung; Canton; Lilong; Kowloon. 

Hainan: Hoihow; Tingan; Nodoa. 

Distributed from Mandalay in Burma, Tongking, and southeastern China, 

southward throughout the peninsula of southeastern Asia and into the Malay 

Archipelago. It has long been known on Formosa. . 

Habits.and Habitat:—In Fukien and on Hainan I failed to detect any 
marked difference between the habitat preferences of plumbea and chinensis 
(Pope, 1929, p. 456). Mell (1922, p. 122) found plumbea up to an altitude of 

700 meters in Kwangtung, or about the level to which it ascends in Fukien. 
References to the habits of this species are few and brief: Wall (1903, p. 

94) found it ‘in or about a sluggish stream,’’ at Kowloon, while in Burma he 
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describes it as ‘‘an uncommon water snake occurring in lakes and rivers’’ (1925, 

p. 817); Flower (1899, p. 675) states that, in Siam and adjacent regions, it 
“usually frequents freshwater-ponds or rivulets,’’ but has also been taken by 

him some distance from water. 

In contrast to fish-eating chinensis, the present species prefers a diet of 

frogs as shown by Schmidt (1927, p. 449), Pope (1929, pp. 358 and 456) and 

five American Museum specimens from localities as indicated and not pre- 

viously reported on, as follows: 

No. 28053, containing remains of Rana limnocharis (Hainan). 

No. 28102, containing remains of a species of Microhyla (Hainan). 

Nos. 28041 and 28097, containing remains of unidentifiable frogs (Hainan). 

No. 8832, containing remains of very small frogs (Siam). 

In fact, the only evidence that plumbea has ever been known to eat fishes 

is the general statement by Maki (1931, p. 65) that it ‘feeds on fishes.’’ No 

details are given, however. 

Judging by Yenping and Hainan females, plumbea produces from 2 to II 

young, averaging about 6 (Schmidt, 1927, l.c., and Pope, 1929, p. 455). Maki 
(1931, l.c.), however, reports that on Formosa it “gives birth to 10-15 young 
in August.’’ A Formosan specimen in the American Museum with only 7 eggs 

indicates that his estimate is high. A series of gravid females taken at Yenping 

in May (Pope, 1929, l.c.) stands in contradiction to Maki’s statement in regard 
to the Formosan birth season. The great number of individuals (thirteen) 

measuring from 122 to 160 mm. in total length, and the absence of gravid 
females among the series of fifty-one specimens taken in Futsing Hsien the last 

week of August and later, show that the birth season there was entirely over 

late in August, 1925. 

The eggs of the gravid females examined by me contain only small em- 

bryos, so I have not been able to decide at first hand whether plumbea is ovip- 

arous Or Ovoviviparous, but Maki, as quoted above, has settled this question. 

The condition in this species is, however, quite unlike that found in chinensis 

which is so obviously ovoviviparous. 

The markedly fierce behavior of plumbea when on the defensive has been 

recorded by Flower (1899, l.c.) and Schmidt (1927, l.c.). While on guard, the 
body forms a single large loop and the neck is bent sharply like a crook. The 

strike is little more than a frantic jab. I have seen a specimen progress on a 

smooth floor by throwing its body forward so that the tail sometimes even fell 

in front of the head. This is most unusual behavior for a snake. 

Material examined:—I have seen the following material from China: 81 

specimens from Fukien, 112 from Hainan, and 1 from an indefinite locality, in 

the American Museum; 2 each from Amoy and Hainan, and 1 without more 
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definite locality than China, in the British Museum; 1 from Hainan, in the 

Museum of Comparative Zoédlogy; 10 from Fukien, and 1 from Wenchow, in 

the U. S. National Museum. 

Subfamily BOIGINA 

Key FOR IDENTIFICATION OF CHINESE GENERA 

I. One or more of the middle ungrooved maxillary teeth much 

enlarged 

A. Scales oblique, middorsal row enlarged; pupil horizontal... Ahetulla, p. 322 

B. Scales not oblique, middorsal row not enlarged 

1. Anal entire; pupil vertically elliptic................. Psammodynastes, p. 324 

Pye JNsaveil obhiatelSalon joy cpoyilinayveaveles ey Me SAU GB eeac ok obiphesc Taphrometopon, p. 320 

II. None of the middle ungrooved maxillary teeth enlarged 

A. Pupil vertically elliptic; head very distinct from neck... . Botiga, p. 327 

B. Pupil round; head moderately distinct from neck....... Chrysopelea, p. 318 

Boiga krepelini is a very aberrant species of its genus in lacking an en- 

larged middorsal scale row and in possessing a divided anal. The enlarged mid- 

dorsal scale row, frequently used in keys to separate Boiga from Chrysopelea, 

and the entire anal, hold good for multomaculata, a more representative species 
of Boiga. In Chrysopelea the anal is always divided. 

Genus Chrysopelea Boie 

In addition to the form treated below, this genus includes only two species, 

namely, C. pelias of the Malay Peninsula and Archipelago and C. rhodopleuron 
of the latter region. 

Oxsvious RECOGNITION CHARACTERS FOR THE CHINESE SPECIES 

Head and much of body black with numerous conspicuous, yellow cross-bands; ventrals 
with lateral keel and notch; habitus attenuate. 

90. Chrysopelea ornata (Shaw) 

Figure 64, d 

Coluber Ornatus Shaw, 1802, Gen. Zool., III, Pp. 477. 
Chrysopelea ornata Boettger, 1888, Ber. Offenbach. Ver. Naturk., XXVI-XXVIII, p. 84 (record of Hongkong 

specimen seen in Hongkong City Hall Museum by von Moellendorft).—Wall, 1903, Proc. Zool. Soc, Lon- 
don, p. 94 (record of a specimen in Siccawei Museum and one in the Shanghai Museum but no locality 
given).—Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 29 (Fukien). 

Description:—Loreal sometimes absent; preoculars single; 2 postoculars; 
2 anterior and 2 posterior temporals; 9 or 10 upper labials, 5th and 6th or 4th 
to 6th entering orbit; scales in 17 (rarely 15) rows, smooth or feebly keeled; 
ventrals 198-238, with strong lateral keels; subcaudals 106-139. (Description 
almost entirely abstracted from that of de Rooij, 1917, p. 212.) 
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The coloration is extremely variable, but a specimen from Along Bay is 

black above with numerous, narrow light bands across the middle of the back, 

while low on the sides each scale has one or two light spots. The upper lip is 
light and the head crossed by four narrow bands. It has 216 ventrals and 130 
subcaudals. 

There are no counts of Chinese material available. 
Wall (1908, p. 227) records a Rangoon specimen 1360 mm. in total length, 

but this species may even exceed such dimensions. 

Cope (1895, Pl. xxx, fig. 9) has figured the hemipenis. His illustration 

is reproduced here as Figure 64, d. 

Fic. 64. a. Hemipenis of Natrix piscator. x 4. Specimen from India. (From Cope.) 
b. Hemipenis of Dendrophis boiga. x3. Specimen from India. (From Cope.) 

c. Hemipenis of Eurypholis major. x4. Specimen from China. (From Cope.) 

d. Hemipenis of Chrysopelea ornata. x 2. Specimen from India. (From Cope.) 

Distribution:—The acquisition by the American Museum of the specimen 

recently collected while swimming between islands in Along Bay, Tongking, 

establishes the occurrence of this snake in territory immediately adjacent to 
eastern China. There is, therefore, no longer any reason to doubt old Hong- 
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kong records, and ornata is to be expected on Hainan. Stanley (1914, p. 29) 
long ago recorded it from Fukien, where, however, it must be rare. Mell (1931, 

p. 213) failed to secure it in Kwangtung, while Fan (1931) does not list it from 

Kwangsi. Turning westward, one finds that Wall (1925, p. 819) has recorded 
material from Lashio, Burma, thus bringing the range of ornata fairly near the 
Yunnan border. 

Distributed from eastern Bengal and the Eastern Himalayas southward 

throughout the peninsula of southeastern Asia into the Malay Archipelago 
(including the Philippines). It is also known from Ceylon and the Western 

Ghats of Peninsular India. 

Habits and Habitat:—C. ornata is common in the plains of Burma but 

ascends at least 5000 feet in the ‘‘hills’’ (Wall, 1925, l.c.). It is arboreal but not 

entirely so, very vicious in disposition and diurnal in habits. The most in- 

teresting behavior credited to it is an ability to leap from an elevated position, 
flatten its body and glide in midair to a lower level. Such leaps have been 

repeatedly observed. Its food consists chiefly of geckos and other lizards, but 

birds, bats, mice, snakes and frogs are included in its diet. Frogs have been 

consistently refused by captive specimens, so they may not fall victim to 

ornata as a rule. 

From 6 to II young are produced at a time but it is not known whether 

they are born alive. The young at least sometimes appear in June in the 

region of Rangoon. 
The foregoing account of the habits of ornata has been abstracted chiefly 

from Wall’s two detailed articles on this snake (1908, pp. 227-239, and 1921, 

PP. 305-315); also see Flower, 1899, p. 682; Wall, 1919, p. 574, 1925, l.c., 1926, 

p. 564; and Hediger, 1932, p. 239. 

American Museum No. 2910 from Sumatra held a large lizard of the genus 

Gekko in its stomach. 
This snake is only feebly poisonous and therefore not dangerous to man. 

Material examined:—I have seen no specimen from China, but one re- 

corded from Hongkong in the U. S. National Museum (No. 55876). The fact 

that Stejneger did not include this record in his 1925 paper indicates that he 

doubts its validity. A specimen in the American Museum from Along Bay, 

Tongking, has already been alluded to. 

Genus Taphrometopon Brandt 

This genus is monotypic. 

Opvious RECOGNITION CHARACTERS 

A finely lineate pattern; scales without keels, in 17 rows at midbody; anal divided; hab- 

itus attenuate. 



THE SNAKES 321 

g1. Taphrometopon lineolatum (Brandt) 

Plate XIV 

Coluber (Taphrometopon) lineolatus Brandt, 1838, Bull, Acad. Imp, Sci, St. Pétersbourg, III, p. 243 (type 

locality, deserts near the Caspian Sea). 

Taphrometopon lineolatum Peters, 1861, Proc. Zool. Soc. London, p. 47, figs. 1-5.—Bedriaga, 1912, Wiss. Res. 

Przewalski Cent.-Asien Reisen, Zool., III, Abt. 1, p. 704. 

Psammophis schokari Mocquard, 1910, Bull. Mus. Hist. Nat., Paris, XVI, p. 151 (Kuche, Sinkiang; Sachow, 

Kansu) (not of Forskal, 1775). 

Description:—Upper labials 9, 4th, 5th and 6th entering orbit; preoculars 

single; postoculars 2 or 3; anterior temporals 2; posterior temporals 2 or 3; 

scales without keels, in 17 rows on the neck and at midbody, 13 before the vent; 
ventrals 174-206; subcaudals 72-107; maximum length 770+280mm. (Com- 

posite description.) 
A brief description of three Chinese specimens in the U. S. National Mu- 

seum is set forth in Table XLII. 

TABLE XLII. VENTRAL, SUBCAUDAL AND SCALE ROW COUNTS OF TAPHROMETOPON 
LINEOLATUM FROM CHINA 

Locality 

near Ningsia 

35 miles northwest of Ningsia.... 

35 miles northwest of Ningsia.... 

A translation of the original description follows: 

Head quite narrow, oblong-square. Neck a little thicker than a goose quill. Scales 

covering the middle of the back all quite narrowly lanceolate. Abdomen rather flat, white. 

Neck and anterior part of the abdomen sprinkled with olivaceous-blackish spots, smaller 

laterally and a little larger centrally. Forehead and middle of the crown and occiput gray 

shading into olive. Back gray, except for four lines shading from black to olive, two of which, 

starting parallel between the eyes but less distinctly in the middle of the back, extend as paler 

lines to the tail, and the other two are seen beginning behind the nostrils and interrupted by 
the eyes, fading somewhat and grayer on the sides of the body. Length of body 1’ 11”; of 

tail 54%4’’. Greatest width of abdomen 4’. 

Distribution:—T. lineolatum ranges from Baluchistan northwestward to 

the Caspian Sea and thence eastward into Mongolia, Kansu and Ningsia. It 

apparently reaches the limit of its penetration into China from the northwest 

in the region of the city of Ningsia and has long been known from the Alashan 

(Strauch, 1876, p. 51). 
Zarevskij (1925, p. 86, and 1930, p. 215) gives locality records for Mon- 

golia, while Nikolsky (1916, pp. 194-196) lists specimens from very numerous 

localities widely scattered over Asia. 
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Habits and Habitat:—This slender snake is essentially an inhabitant of the 

arid regions of western and central Asia. 

Peters (1861, p. 50) records finding three lizards of the genera Phryno- 

cephalus and Eremias in the stomach of a single individual. 

Material examined:—I have seen the 3 specimens listed in the table. 

Remarks:—Dr. Angel has kindly re-examined one of the two snakes from 

Kuche and Sachow recorded by Mocquard in 1910 (p. 151) as Psammophis 

schokari, and has identified it as T. lineolatum. 

Genus Ahetulla Link 

Ahetulla Link, 1807, Beschreib. Natural.-Samml. Rostock, pt. 2, p. 73 (type, A. mycterizans Link = Coluber 

nasuta Lacépéde, designated by Meise and Hennig, 1932).—Stejneger, 1933, Copeia, (N.S.) No. 4, 

p. 201 (discussion), p. 203 (synonymy). 
Passerita Gray, 1825, Ann. Phil., (N.S.) X, p. 208 (substitute name for Dryinus Merrem, 1820, preoccupied, 

type D. mycterizans). j 

This genus is composed of some ten species found from Ceylon, Peninsular 

India and the Eastern Himalayas to southern China and thence southward 

into the Malay Archipelago. One widely distributed species, A. mycterizans, 

readily recognized by its rostral appendage and green coloration, occurs near 

the borders of China in Burma (Anderson, 1879, p. 826; Boulenger, 1888, p. 

600; and Wall, 1925, p. 819). 

Oxsvious RECOGNITION CHARACTERS FOR THE CHINESE SPECIES 

Uniform green or olive brown above and below with a light line along either side of the 

ventrals, except on the neck which has a more or less well-developed pattern; head very large, 

snout wedge-shaped, loreal double; habitus excessively attenuate; scales oblique. 

92. Ahetulla prasina (Boie) 

Plate XIII, J, K, L, M, N and O 
Dryophis prasina Boie, 1827, Isis, p. 545 (type locality, Java). ” 
Dryophis prasinus Mell, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 123 (Lofaoshan, Kwangtung). 

Dryophis prasinus chinensis Mell, 1930, Sitzber. Ges. Naturf. Freunde Berlin, p. 323 (type locality, Yaoshan, 

Kwangsi).—Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 116 (Lohsiang, Chinhsiu 

and Kuchen, Kwangsi). 

Aluetulla prasina Stejneger, 1933, Copeia, (N.S.) No. 4, p. 201 (discussion), p. 203 (synonymy). 

Description:—Two loreals; upper labials 9, 4th, 5th and 6th entering orbit; 

preoculars single; postoculars 2 and 3; anterior temporals 2; posterior tem- 

porals 3; scales smooth, in 15 rows at midbody; ventrals in twenty-three 
males 189-209, in fifteen females 191-202; subcaudals in twenty-three males 

158-177, in fifteen females 154-168; length 764+420 mm. Color green above 
and below, a yellow line along each side of belly and 2 median lines on anterior 

half of body; interstitial skin of neck intermixed black and white. (This de- 
scription of Yaoshan material is, except as otherwise indicated, based on a 
single female specimen.) 
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The oblique scales are reduced to 13 or 11 rows before the vent and are 
more or less keeled in the sacral region. Fan (1931, p. 117) does not mention 

this reduction and sacral keeling for his large Yaoshan series in part described 
above. 

The male from Hokow in the Museum of Comparative Zodlogy has 201 
ventrals and 174 subcaudals. 

Mertens (1930, p. 316) gives interesting data on the number of ventrals 

and subcaudals in material from Bali, Lombok and Sumbawa. His data are 

not in entire agreement with those of Fan. Mertens (p. 317) also states that, 

in the sacral region, the scales of the males are much more heavily keeled than 
those of the females. ° 

The hemipenis extends to the seventh subcaudal plate. It is spinous proxi- 

mally, calyculate distally, the two rather indefinite areas thus formed merging 

one into the other. The edges of the calyces are scalloped, the scallops more or 

less spine-like. Near the base of the organ, six very large spines of about equal 

size are set together in a compact group. Numerous small, thick but com- 

pressed and recurved spines extend proximal and lateral to this group and 

separate it from the sulcus. Just distal to this same enlarged group there is a 

bare space bordered laterally by two spinous longitudinal ridges that converge 

just before the tip of the organ. The sulcus is not forked. (Description based 
on a specimen from Hokow, southeastern Yunnan.) 

Distribution:—This snake has been taken in China only at the south- 
eastern border of Yunnan (Hokow), in eastern Kwangsi (Yaoshan) and in 

Kwangtung (Lofaoshan). Wall (1925, p. 819) records a specimen from Huton, 
in the Kachin Hills, and quotes numerous other records for Burma. It is, there- 
fore, to be expected in southwestern Yunnan. 

Distributed from the Eastern Himalayas and Bengal southward through- 
out the peninsula of southeastern Asia into the Malay Archipelago to the 
Philippines (Palawan and adjacent islands). 

Habits and Habitat:—Fan (1931, p. 118) states that prasina is common in 

dense woods or thickets of Yaoshan above an altitude of 800 feet, while Mell 

(1922, p. 123) secured it from 250 to 550 meters above sea-level in Kwangtung. 
Wall (1925, l.c.) considers it to be ‘‘a fairly common denizen of the plains 
throughout Burma, ascending hills to about 5000 feet elevation.’’ Compare 
Mertens’ notes, 1930, p. 318. 

Wall (1910, p. 834) records finding a. gecko in the stomach of a specimen, 

and Boulenger (1912, p. 175) states that it feeds chiefly on lizards and frogs. 
Mertens (1930, p. 319) believes that it prefers frogs but also consumes lizards. 

A gravid prasina holding 7 eggs was secured on May 23 in Burma (Wall 

and Evans, 1901, p. 616); another with 9 eggs was killed on June 5 in the same 
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country (Evans, 1904, p. 169), while a third, found in Upper Assam during the 
end of March or in early April, held 3 eggs measuring 33.3 x 10.9 mm. (Wall, 

1910, p. 834). No trace of embryos was visible in the eggs of the first and last 

lots. This species is probably oviparous. 

Although mildly poisonous, this snake is not at all dangerous to man. Its 

bite, however, will kill Lacerta muralis in 15-20 minutes (Mertens, 1930, l.c.). 
Mertens (1930, l.c.) describes it as diurnal. 

When annoyed it inflates the neck vertically, at the same time drawing it 
into an S-shaped loop. This causes the interstitial colors to become visible 
suddenly (Mell, 1929, p. 256, and Pl. 1v), and gives the snake a startling or 

frightening appearance. Evans (1904, l.c.) and Flower (1899, p. 682) describe 
its disposition as gentle. 

Material examined:—-I have seen only 2 specimens of prasina from China 

as follows: one from Hokow, southeastern Yunnan, and the other from Lo- 

hsiang, Kwangsi. Both of these are in the Museum of Comparative Zodlogy. 

Remarks:—Mell (1930, p. 323, and 1931, p. 213) has called this snake from 

Kwangtung, Kwangsi and Tongking subspecies chinensis because specimens 

from these areas have fewer subcaudals and ventrals than typical prasina from 

the Malay Archipelago. The differences in counts as indicated by Mell are not 

great, so I have not followed him, but should further studies based on more 
than one character substantiate his belief that this species is divisible into good 
geographic subspecies, the name chinensis will be available for a Chinese form. 

Genus Psammodynastes Guenther 

Psammodynastes Guenther, 1858, Cat. Colubr. Snakes Brit. Mus., p. 140 (type, Psammophis pulverulenta). 

This genus includes only a single species in addition to pulverulentus, 

namely, pictus of the Malay Peninsula and Archipelago. 

Oxsvious RECOGNITION CHARACTERS FOR THE CHINESE SPECIES 

Females blackish brown, males grayish brown above and below, the brown-in both sexes 

finely variegated with darker and lighter hues; head distinctly viper-like; scales smooth, in 
17-15 rows; anal entire. 

93. Psammodynastes pulverulentus (Boie) 

Plate XV, A, B and C 

Psammophis pulverulenia Boie, 1827, Isis, p, 547 (type locality, Java). 

Psammodynastes pulverulentus Barbour, 1912, Mem. Mus. Comp. Zool., XLIV, p. 127 (Wuchih Mts., Hainan), 
—Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 111 (Lohsiang, Chinhsiu and Kuchen, 

Kwangsi). 

Description:—Three pairs of chin-shields; upper labials 8, very rarely 7; 

postoculars 2 or 3; anterior temporals 2, very rarely 3; posterior temporals 2, 
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occasionally 3; scales smooth, in 17 rows on the neck and at midbody, 15 

before the vent; ventrals in seven males 150-159, in eleven females 157-166; 

subcaudals in six males 51-54, in eleven females 43-51; length of three largest 
females 421+ 84, 388+79 and 382+ 85, of three largest males 381+ 83+, 370+ 

92 and 349+85 mm., respectively. Color purplish brown densely spotted with 

light gray, forming a very obscure pattern which is much more distinct inthe 
young; females a great deal darker than males, sometimes almost black. (De- 

scription based on seven specimens from Yenping and eleven from Futsing 
Hsien.) 

In 1929 (p. 464) I erroneously gave the ventral range of five of the eleven 
females recorded above as 153-165, the average as 163, but the actual range in 
these five is 157-165, the average 162. 

The range of ventral and subcaudal counts of Chinese and Formosan ma- 
terial is shown by Table XLIII, in which the numerals in parentheses indicate 
the number of specimens counted. 

TABLE XLIII. VENTRAL AND SUBCAUDAL COUNTS OF PSAMMODYNASTES 
PULVERULENTUS FROM CHINA AND FORMOSA 

Subcaudals 

(6)161-172 (6)62-79 

(6)170-177 (6) 58-66 Maki, 1931, p. 145 

Locality Sex Ventrals Reference or Museum 

ty fe} B fe} 8 Q Maki, 1931, p. 145 

es : e) 8 40 

southern Fukien.......... rofl 153 49 British Museum 

southern Fukien.......... ie) 154 47 British Museum 

Waid Optic cus te eke the cite cist tes 9 168 48 British Museum 

Waoshantis J tihrarie civics rot 151 52 Mell, 1930, p. 323 

(12)151-166 | (12)49-60 | Fan, 1931, p. 113 

(9)154-165 | (9)46-56 | Fan, 1931, p. 113 

(6)157-167 (6)61-70 Schmidt, 1927, p. 452 

I7I 59 Schmidt, 1927, p. 452 

5 z. B 9, 
5 E B 40 

a Q 
q ES 5 . 40 

Maki (1931, p. 145) gives the maximum total length of male and female, 
respectively, as 520 and 625 mm. 

The hemipenis extends to the ninth to tenth subcaudal plates, and is 
forked opposite the sixth. It is entirely spinous, the spines being nearly uni- 

form in size, with the exception of two large, thick basal spines or hooks set 

opposite each other on either side of the sulcus. Proximal to the point of 



326 THE REPTILES OF CHINA 

forking, the spines show no definite arrangement, but opposite and distal to 

that point they are set in oblique rows that join on a line opposite the sulcus 
to form V’s whose apices are distal to their bases. The spines of each row are 

joined basally by soft tissue. The sulcus is divided some distance proximal to 
the point of forking and has fairly prominent, smooth lips which are almost 

entirely devoid of spines throughout. (Cope, in 1895, Pl. xx1x, fig. 10, illus- 

trated a Tongking example, but his figure does not show the true conditions 

clearly. The present description is based on a Fukien specimen.) 

Distribution:—This species is known from the following localities in China: 

Fukien: Yenping and vicinity; Futsing Hsien; northern and southern Fukien. 

Yunnan: Wuting: 
Kwangsi: Yaoshan. 

Kwangtung: Shiuhing; Lofaoshan. 
Hainan: Nodoa; Wuchih Mts. 

Distributed from the Eastern Himalayas and Assam southward through- 
out the peninsula of southeastern Asia and the Malay Archipelago. It is well 
known on Formosa, and its presence at Katha, Kutkai, etc. in Upper Burma and 

Wuting in Yunnan indicates that it is to be expected in extreme southwestern 

China. 

Habits and Habitat:—This snake generally prefers mountain forests at 
moderate to high altitudes but is sometimes found in more open country. In 
Futsing Hsien, it occurs at low altitudes, a fact not surprising in view of the 
latitude of this locality. Mell (1922, p. 123) found it generally distributed in 
northern and southern Kwangtung but most abundant in the higher northern 

part. 

It has been described as diurnal as well as nocturnal, but all observers 

agree that it is active and vicious and even able to progress by a sort of jumping 
gait. I have seen it climb with agility, an accomplishment also noticed by 

others. When annoyed it strikes repeatedly and sometimes holds its mouth 

partly open. 
Its diet consists of frogs and lizards: Among the latter, skinks seem to be 

its choice, but it has also been known to eat lacertids and agamids. 

The number of young produced at a time by this ovoviviparous snake 
ranges from 3 to 10 and averages 6. Gravid females with the ova large, but 
the embryos still minute, were taken at Yenping in May, while Wall secured a 

hatchling in June at Rangoon, a gravid specimen killed at Kutkai on October 8, 

and females with embryos in very advanced stages at Shillong in August. These 

data give some idea of its breeding season at different altitudes in various parts 
of its range. 

So much has been written on this fascinating snake that in order to pre- 
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serve smoothness and continuity I have scarcely documented the above account 

of its habits, which was, however, drawn from the following sources: Wall, 

IQIO, pp. 72-79; 1912, p. 686; 1925, p. 818, and 1926, p. 564; Taylor, 1922, 

p. 213; Schmidt, 1927, p. 452; Pope, 1929, p. 464; Mertens, 1930, p. 314. 

(Compare also Kopstein, 1932, p. 80.) 

A Yenping specimen in the U. S. National Museum (No. 65394) contains 
10 well-developed eggs. 

Material examined:—I have seen the following specimens from China: 7 

from Yenping, 11 from Futsing Hsien, and 7 from Hainan, in the American 
Museum; 2 from southern Fukien, and 1 from Wuting, in the British Museum; 

1 from the Wuchih Mts., in the Museum of Comparative Zodlogy; and 1 from 

Yenping, in the U. S. National Museum. 

Remarks:—The high ventral count of Formosan specimens really warrants 

their separation as a distinct subspecies. 

For an excellent general account of pulverulentus with colored plate, figures 

and map, see Wall, 1910, pp. 72-79. 

Genus Boiga Fitzinger 

This genus is widely distributed in southern Asia, tropical Africa and the 

Malay Archipelago, while it even reaches New Guinea, Australia, and the 

Solomon Islands. 
B. hexagonotus, though not recorded from China, approaches the Yunnan 

boundary in Burma (Boulenger, 1888, p. 601; Wall, 1925, p. 818, and 1926, p. 

564), and the same may be said of B. cynodon (Wall, 1925, l.c.). 

Oxsvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Brown above with numerous large dark blotches which may be joined to form a zigzag 

line; head broad, distinct from neck; pupil vertical; scales smooth; habitus attenuate. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Temporals not differentiated, their place occupied by numerous 

small scales; vertebral scale row not enlarged; anal divided...... krepelint, p. 327 

II. Temporals well developed, one to three in anterior row; vertebral 

secaleirow enlarged: analientires): /...0csi. o< ches ss eels sls wrelste ciate multomaculata, p. 330 

94. Boiga krepelini Stejneger 

Figure 65 

Boiga krepelini Stejneger, 1902, Proc. Biol. Soc. Wash., XV, p. 16 (type locality, Kelung, Formosa). 

Dipsadomorphus kraepelini Wall, 1903, Proc. Zool. Soc. London, p. 94 (Formosa). 
Boiga sinensis Schmidt, 1925, Amer. Mus. Novitates, No. 157, p. 4 (type locality, Fukien); 1927, Bull. Amer. 

Mus. Nat. Hist., LIV, p. 539, fig. 20 (amplified description).—Pope, 1929, Bull. Amer. Mus. Nat. Hist., 
LVIII, p. 457 (Futsing Hsien and Chungan Hsien, Fukien; Yuanshan Hsien, Kiangsi). 

Boiga kraepelini sinensts Mell, 1931, Lingnan Sci. Journ., VIII, p. 213. 
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Description:—Upper labials 9 or 10; preoculars 2, occasionally 3; post- 

oculars I or 2, occasionally 3; temporals not noticeably differentiated, small; 

scales smooth, oblique, 25-23-21-19-17, sometimes reduced to 15 before the 

vent; ventrals in five males 230-243, in three females 230-235; subcaudals in 

five males 127-154, in three females 130-136. (Description based on three 

examples from Yaoshan, one from Kiangsi and four from Fukien, including the 
type of sinensis.) 

Two female Stichow examples have 230 and 239 ventrals and 128+ and 

147 subcaudals, respectively. 

Steindachner (1913, p. 344) has given excellent figures of the skull of this 

species. 
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Fic. 65. Boiga krepelini. Nat. size. a. Dorsal view of head. b. Ventral view of head. c. Lateral view 

of head. A.M.N.H. No. 23495 from Fukien. 

The original description of the type specimen follows: 

About 11 solid maxillary teeth, subequal, slightly separated from grooved fangs which 

are not much enlarged; head very distinct from neck; eye large, equaling its distance from 

anterior border of nostril, with vertically elliptical pupil; rostral wider than high, barely 
visible from above; internasals much broader than long, much shorter than prefrontals; frontal 

as long as broad, as long as its distance from rostral and as the interparietal suture; nasals 

large, posterior concave; loreal higher than long; 2 preoculars, the upper one reaching the 
upper surface of the head, but separated widely from frontal; 2 postoculars; temporals 4 + 5, 

scale-like, irregular; 9 supralabials of which the third, fourth and fifth enter the eye; 5 (on 

one side 6) lower labials in contact with anterior chin-shields which are much larger than the 

posterior pair; body compressed, about twice as high as wide; scales in 21 oblique rows, smooth, 
with apical pits, the vertebral row scarcely enlarged, the scales pointed behind; ventrals, 245, 

flat underneath, obtusely angulate laterally; anal double; subcaudals, 142 pairs. Color brown- 

ish gray, with about 57 darker cross-bars composed of blackedged scales from neck to anus, 

then cross-bars extending on the sides to about 4 scale rows from the ventrals; only faint 

indications of alternating lateral spots; top of head uniform brown; underside pale with a 
median area more grayish and laterally bordered by an irregular dusky line following the 

ventral angle. 

The hemipenis extends to the twelfth subcaudal plate. It is spinous proxi- 



THE SNAKES 329 

mally and calyculate distally, the calyculate area being somewhat more exten- 

sive. Basally the spines are very small, but they increase rapidly in size toward 

the calyces into which they merge, the first few calyces bearing some spines on 
their otherwise scalloped edges. The calyces are well developed throughout, 

their scallops more or less calcified save at the tip of the organ; the sulcus is 

prominent, its lips bearing numerous spines of medium size in the spinous area 

but well-developed calyces in the calyculate area. (Description based on the 

type of sinensis.) 

Distribution:—B. krepelini is known only from Kwangsi (Yaoshan), Fu- 

kien (Chungan Hsien and Futsing Hsien), northeastern Kiangsi (Yuanshan 

Hsien), Szechwan (Stichow), and Formosa. 

Habits and Habitat:—This snake apparently occurs at low as well as high 

altitudes in Fukien and Kwangsi (Pope, 1929, p. 457, and Fan, 1931, p. 109) but 

it probably inhabits country with a considerable number of trees or large bushes. 

One specimen disgorged a bird, while another had itself been eaten by an 

Elaphe carinata (Pope, 1929, p. 458). 
Maki (1931, p. 141) says: ‘“‘This snake lays about 14 white eggs which are 

about 40 mm. in length, 17 mm. in width. It is arboreal and feeds on small 

birds and their eggs.’’ Its arboreal habits probably account for its scarcity in 

collections. 
I found it to be docile; only one of two specimens handled would bite and 

that one did not strike (Pope, 1929, l.c.). 

Material examined:—I have seen the following Chinese material: 4 speci- 

mens from Fukien (including the type of sinensis), and 1 from Yuanshan Hsien, 

in the American Museum; and 2 from Siichow, in the U. S. National Museum 

(Nos. 69878 and 71579). 

Remarks:—Before the Kwangsi and Szechwan records were available, it 

looked as though mainland krepelini had fewer ventrals and subcaudals, but 
now, with counts from those two provinces nearly matching counts for For- 
mosa, the matter is greatly complicated, i.e., apparently only Fukien and 

Kiangsi specimens have the low number of ventral and subcaudal plates. How- 

ever, Fan (1931, p. 111) records only three Yaoshan specimens, and yet his 

subcaudal counts are 133, 141 and 154, the lowest coming within 3 plates of the 

low for Kiangsi-Fukien material, while the highest is only 4 below the high for 

Formosa as recorded by Maki (1931, p. 142). I have taken sex into considera- 
tion. These figures show that, when such high numbers and small series are 

involved, considerable normal variation must be expected. However, if a large 

series from Fukien and Kiangsi prove that krepelini in these provinces actually 

does have constantly low average counts, the name sinensis may be applied to 

designate it as a subspecies. 
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This problem is of special interest because many Formosan species do skip 

Fukien and turn up again in Szechwan and Kwangsi, and obviously species 

common to all these provinces may be expected to vary somewhat. 

Note the remark about krepelini immediately following the key to the 

genera of Boigine. 

95. Boiga multomaculata (Boie) 

Plate XV, D, E, F, G, H and I 

Dipsas multomaculata Boie, 1827, Isis, p. 549 (type locality, Java). 

Dipsas multimaculata Jan and Sordelli, 1871, Icon. Ophid., Livr. 38, Pl. 111 (Hongkong). 

Dipsadomorphus multimaculatus Mell, 1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 123 (Namkong 

and Lofaoshan in Kwangtung; northern Kwangtung; and Hongkong Peak). 

Boiga multimaculata hainanensis Mell, 1931, Lingnan Sci. Journ., VIII, p. 213 (type locality, Hainan). 

Boiga multimaculata sikiangensis Mell, 1931, l.c. (type locality, Kwangtung). 

Description:—Upper labials 8, occasionally 9, rarely 7; preoculars I, rarely 

2; postoculars 2, rarely 3; anterior temporals 2, occasionally 1, rarely 3; 

posterior temporals 2 or 3, rarely 4; scales 19-17-15 or I9-17-15-13, smooth, 

the middorsal row enlarged; ventrals in twelve males 200-213, in eleven females 

207-221; subcaudals in twelve males 82-98, in ten females 80-97; total length of 

largest male 836, largest female 834 mm. Grayish brown above with a double 

series of conspicuous, dark brown spots, each alternating with a series of much 
smaller ones lower on the sides. A bold spearhead-shaped blotch on the head 
and a narrow stripe through the eye. (Description based on twenty-three speci- 

mens from Nodoa.) 

Fan (1931, p. 109) gives the ventral and subcaudal ranges of six specimens 

from Yaoshan as 186-203 and 79-85, respectively, while I have recorded a 

Fukien male with 197 ventrals and 84 subcaudals. These data indicate that 
Fukien and Hainan multomaculata agree in their ventral counts fairly well but 

have a higher average than Kwangsi material. This question warrants further 

study. 

The hemipenis extends to the twelfth subcaudal plate. It is spinous proxi- 

mally and calyculate distally, the two areas thus characterized being about 
equal in extent. The spines are large and nearly uniform in size, a little better 
developed distally where they merge into the calyces, the first few of which 
have some large spines on their otherwise scalloped edges. The scallops are 

well developed throughout and more or less calcified save at the tip of the organ; 

the sulcus is prominent, its lips bearing only a few minute spines in the spinous 

area but well-developed calyces in the calyculate one. (Description based on a 

specimen from Nodoa.) 

Distribution:—This snake is recorded in China from eastern Kwangsi 

(Lohsiang); Kwangtung including Hainan; southern Kiangsi (Changning); 

and eastern Fukien (Futsing Hsien). 
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Distributed from eastern Bengal through Burma and the peninsula of 

southeastern Asia into the Malay Archipelago to Celebes and Borneo. It 

apparently is not found in the Malay Peninsula (Smith, 1930, p. 64). 

Habits and Habitat:—I found B. multomaculata to be common in the rela- 

tively open but bush-grown country about Nodoa at low altitudes, while Wall 
(1925, p. 818) reports it common “‘in the plains of Lower Burma, and the 
southern part of Upper Burma, ascending to an altitude of about 5000 feet.” 

In Kwangtung and on Hongkong, Mell (1922, p. 123) found it in sparsely 
wooded hilly country from 100 to 500 meters above sea-level. 

Five Hainan specimens were found to have eaten birds and one a lizard, 
Calotes versicolor (Schmidt, 1927, p. 451), while the tail of a C. versicolor was 

dissected from another Chinese example (American Museum No. 27846). Wall 

(1925, p. 818, and 1926, p. 564) gives two records of this snake having eaten 
Calotes in Burma. The data on feeding strongly suggest arboreal habits, a 

point on which direct observations are much needed. 

The following data confirm Wall’s (1901, p. 534) evidence that multo- 

maculata is oviparous: one Hainan female contains 5 well-developed eggs with 

embryos in very early stages of development, while another holds 6 eggs; Wall 
(1926, l.c.) records a Burmese female killed August 21 carrying 7 eggs nearly 

ready to be laid and another one, also from Burma, with the same number 

(1925, l.c.). His rgor (l.c.) account of a Rangoon specimen depositing eggs on 

April 19 is puzzling. The most advanced eggs in the Hainan females measure 

28x 8 and 29 x9 mm., respectively. 

I described the characteristic defensive behavior of this species, already 

observed by Wall (1901, l.c.), as follows (Schmidt, 1927, p. 451): 

When annoyed, the Blotched Snake assumes a defensive posture with the anterior part 
of the body thrown into several symmetrical S-shaped loops, with the neck strongly com- 

pressed and the head expanded at the rear. The tip of the tail may be strongly vibrated, pro- 

ducing a distinct noise among dry leaves. It strikes viciously and in a very business-like 

manner. The range of the stroke in a twenty-eight inch specimen was about twelve inches. 

Material examined:—I have seen the following Chinese specimens: 23 from 
Hainan, and 1 from Fukien, in the American Museum; 1 from Hainan, in the 

British Museum; and 1 from Hainan, in the Museum of Comparative Zodlogy. 

Remarks:—For additional references to the distribution and behavior of 

this snake see Mell, 1929, p. 10, etc. ; 

Family ELAPIDZ 

Key FoR IDENTIFICATION OF CHINESE GENERA 

I. Middorsal scale row enlarged; subcaudals undivided........... Bungarus, p. 332 

II. Middorsal scale row not enlarged; all or most of the subcaudals 
divided 
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A. Neck dilatable, surrounded by more scale rows than mid- 

body; internasal bordering.nostril................0...0085 Naja, p. 346 

B. Neck not dilatable, not surrounded by more scale rows than 

midbody; internasal not bordering nostril 

1. Fangs followed by one or more small teeth; scales in 
TE TOWS LHTOUGNOUGs se  ca ae svete corereraels ola ctecne ee Ante ies Hemibungarus, p. 344 

2. Fangs not followed by small teeth; scales in 13 rows 

GHPOMP HOUT EH r.t. nha,taeee cece Hee a ear tap ae Gee tote ote ake Calliophis, p. 340 

The number of scale rows will not always distinguish Hemibungarus from 

Calliophis since several extra-Chinese species of the former have only 13. 

Genus Bungarus Daudin 

The species of this genus are distributed from Baluchistan eastward 

through India and Burma to southern China, thence southward through the 

peninsula of southeastern Asia into the Malay Archipelago. 

Osvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Dorsum with alternate black and yellow or black and white bands; loreal absent; scales 

smooth, vertebral row enlarged; subcaudals undivided. 

Key FoR IDENTIFICATION OF CHINESE SPECIES 

I. Pattern of black and yellow bands, all of which completely encircle 
Che bodys tearliblemte ee ky Sey isthe ete Rl OS Neo bohevels dance benoatot steveranaress fasciatus, p. 332 

II. Pattern of black and white bands, the former interrupted on the 

belly.-stail-tapering to apoinbei.io 2 Jiswiareh dane. fe telaristetrs averse ante multicinctus, p. 335 

96. Bungarus fasciatus (Schneider) 

Plate XV, J, K and L 

Pseudoboa Fasciata Schneider, 1801, Hist. Amphib., IT, p. 283. 

Bungarus annularis Duméril and Bibron, 1854, Erp. Gén., VII, p. 1269 (China). 
Bungarus fasciatus Guenther, 1858, Cat. Colubr. Snakes Brit. Mus., p. 220 (China).—Fan, 1931, Bull. 

Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 118 (Lohsiang, Kwangsi). 

Bungarus fasciatus bifasciatus Mell, 1930, Sitzber. Ges. Naturf. Freunde Berlin, p. 325 (type locality, Yaoshan, 

Kwangsi), 

Description:—Loreal absent; upper labials 7, 3rd and 4th entering orbit; 
preoculars single; postoculars 2; anterior temporals single; posterior tem- 

porals 2; scales smooth, in 15 rows throughout, middorsal row enlarged; ven- 

trals in six males 212-222, in one female 216; subcaudals undivided, in five 

males 33-36, in one female 34. Color, banded. with complete black and yellow 

annuli, the former a little wider and numbering 23-28+3-5. (Description based 

on Lohsiang material.) 
This snake commonly grows to a length of 1500 mm., but 1800 mm. and 

even larger specimens are on record (Wall, 1911, p. 935, and Smith, 1911, p. 
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284). The Hokow male in the Museum of Comparative Zoédlogy (No. 16733) 

measures 1350 mm. in total length, 140 mm. of which are occupied by the tail. 

It has 224 ventrals, 38 subcaudals and 21+3 light bands, no one of which is 
split or shows any other irregularity. 

The hemipenis extends to the seventh subcaudal plate and is spinous proxi- 

mally, calyculate distally, the two areas thus characterized being about equal 

in extent. The spines are at first small but gradually increase in size until, 

finally, those adjacent to the calyces become suddenly enlarged. The line of 

demarcation between the spines and calyces is abrupt, the first calyces being 

raised as a flounce or ridge. The remaining ones are smaller and relatively 
uniform. The organ is barely forked at the tip. About five indistinct, longi- 

tudinal ridges are present in the calyculate region. The lips of the sulcus are 

prominent throughout, set with small, uniform spines in the spinous area, and 

calyces in the calyculate region. (Description based on a specimen from 

Canton.) 

Although the sulcus obviously forks, I can detect no forking of the entire 

organ in the Hokow specimen, No. 16733. 

Distribution:—B. fasciatus has been recorded from the following localities 

in China: 

Fukien: (no specific locality). 
Kwangtung: Tinghushan; Canton and region; Wuyung; Namkong; Lofaoshan; Fumun; 

Lilong; mainland opposite Hongkong. 

Kwangsi: Lohsiang. 
Yunnan: Kutung; Hokow. 

It has not been found on Hainan. Guenther’s (1862, p. 391) record for 

Peiping is obviously an error. 

Distributed from northeastern Peninsular India eastward across Burma, 

into southern China, and southward through the peninsula of southeastern 

Asia into the East Indies. 

Habits and Habitat:—B. fasciatus has been recorded only from low altitudes 
in southern China, but, in western Yunnan, it ascends to 5500 feet at Kutung 
(Annandale, 1911, p. 218). Wall (1925, p. 819) describes it in Burma as “‘a 

common species in the plains, ascending the hills to about 5300 feet.” Mell 
(1922, p. 124) found it common in southern Kwangtung, while Fan (1931, p. 

118) records a good series from Yaoshan, Kwangsi. 

Wall (1911, pp. 933-948) has written an excellent general account of this 
krait, the salient points of which may be briefly summarized as follows: 

1. B. fasciatus prefers relatively open country to jungles, and is frequently seen about 
the habitations of man. It is often found in damp situations such as flooded fields, river banks 

and the borders of pools (pp. 935-936). 
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2. Its disposition is exceedingly lethargic, nor does it ever assume a defensive pose from 

which to strike. Persistent teasing sometimes will not induce it to bite (pp. 936-937). 
3. It is decidedly nocturnal but occasionally may be found feeding by day (p. 938). 
4. It is most abundant during the Indian rainy season (p. 938). 

5. Its food consists chiefly of snakes, both large and small, but there is evidence that it 

will also eat lizards, fish, and even snake eggs (pp. 938-940). 

A Kwangtung female kept in captivity by Mell (1922, l.c.) laid, on May 
29, eleven eggs measuring 45-54x 22-24 mm. The following note by Evans 

(1905, p. 519) sheds considerable light on the breeding of fasciatus in the region 
of Rangoon: 

The following note may prove of interest. On the 17th of May I received a letter from 

Mr. J. D. Hamilton, I. F. S., in which he mentioned that on the day previous, while digging 

up some elephant tusks, he came on a Krait (Bungarus fasciatus) with eight eggs and four 

young. The female had sloughed before going underground and when found was in poor 
condition. 

During the afternoon of the 17th he kindly sent me the female with two hatchlings, also 

the egg shells of which there were eight in three lots—five in a cluster, two cemented together, 

and one single. 

The ‘Krait’ though possessing a nice clean skin was distinctly thin. On being touched 

about the body she promptly flattened herself in an extraordinary manner, and on being 

irritated hissed, but made no attempt to strike. She shewed no concern whatever about the 

youngsters, however much they were molested. The snake was very sluggish. 

MEASUREMENTS 

Length 3’ 1144” [1206 mm.] 

Tail 4”  [z02 mm.] 

Unlike the mother the youngsters were particularly active. They were extremely in- 

tolerant of the sun: an exposure of a minute or two caused them to seek the shade. 

With regard to their markings, they resemble that of the adult except that they are very 

much paler. The prune purple bands are more of a leaden hue, and the canary yellow bands 

a faint dirty white not at all approaching yellow. The markings, however, were so defined as 
to render this snake unmistakable at first sight even at a very early age. 

The end of the tail in adults is, as a rule, blunted, but in both these young specimens it 
was more pointed. 

The hatchlings measured: 

(1) Length 1214’—Tail 114” [=349 mm. total length] 

(2) Length 1134’’—Tail 134” [=327 mm. total length] 

There was nothing unusual about them. The egg shells were soaked in water and when 

softened indentations were removed and the shells filled with water. Owing to the position 
of apertures of exit, only three could be measured with anything approaching to accuracy. 

The average measurements taken were 2.375’’x 1.5” [60.3 x 38.1 mm.]. The eggs struck 
me as being of large size considering the snake measured just on 4’. 

Mell (1929) has discussed various aspects of the behavior of fasciatus, 

while Smith (1915, p. 177) describes its actions in captivity as follows: 

Instead of endeavouring to escape, it throws its body into a loose coil or two, and hides 
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its head away beneath some part of it. . . . If provoked with a stick it will give a convulsive 

jerk or two, and hide its head again beneath some other part of the body. If left undisturbed, 
it will remain in this position for a long time. 

Material examined:—I have seen the following specimens from China: 1 

from Hokow, in the Museum of Comparative Zodlogy; and 1 from Canton, in 

the Senckenbergisches Museum, Frankfort. 

Remarks:—Man is rarely killed by this poisonous but extremely docile 

snake. Its bite has been known, however, to cause death within 15 hours 

(Wall, 1928, pp. 99 and Io1). 

97. Bungarus multicinctus multicinctus Blyth 

Figure 66 

Bungarus semifasciatus Guenther, 1858, Cat. Colubr. Snakes Brit. Mus., p. 221 (part: China); 1864, Rept. 

Brit. India, p. 344 (China and Formosa) (not of Boie, 1827); 1888, Ann. Mag. Nat. Hist., (6) I, p. 171 

(Lushan, Kiangsi) (not of Boie, 1827),—Boettger, 1885, Ber. Offenbach. Ver. Naturk., XXIV-XXV, p. 128 

(Canton region) (not of Boie, 1827). 

Bungarus multicinctus Blyth, 1861, Journ. Asiat. Soc. Bengal, X XIX, p. 98 (type locality, Amoy). 

Bungarus coeruleus Steindachner, 1869, Reise Novara, Zool., I, Rept., p. 84 (China) (erroneous spelling of 

ceruleus; not of Daudin, 1803). 

Bumgarus semifasciatus David, 1873, Journ. N.-China Br. Roy. Asiat. Soc., VII, p. 228 (Kiangsi) (erroneous 

spelling of Bungarus). 
Bungarus candidus var. multicinctus Boulenger, 1896, Cat. Snakes Brit. Mus., III, p. 369 (part: China; 

Lushan, Kiangsi; Hoihow, Hainan; Formosa), 
Bungarus candidus multicincta Boettger, 1898, Kat. Rept. Mus. Senckenberg, II, p. 119. 

Bungarus candidus var. semifasciata Werner, 1904, Abh. Bayer. Akad. Wiss., II K1., XXII, p. 357 (China) 

(not of Boie, 1827). 

Bungarus caeruleus multicinctus Barbour, 1912, Mem. Mus. Comp. Zool., XL, p. 131 (Ichang, Hupeh), 

Bungarus candidus Maxwell, 1912, China Med. Journ., p. 243 (Fukien) (not of Linnzus, 1758).—Stanley, 

1914, Journ. N.-China Br, Roy. Asiat. Soc., (N.S.) XLV, p. 30 (Chekiang and Fukien) (not of Linnzus, 

1758); 1916, XLVII, p. xiv (Hoihow, Hainan; Ningteh, Fukien) (not of Linnzus, 1758); 1917, XLVIII, 

p. xii (Hoihow, Hainan) (not of Linnzus, 1758). 

Bungarus multicinctum Mell, 1930, Sitzber. Ges. Naturf. Freunde Berlin, p. 325 (Yaoshan, Kwangsi). 

Bungarus multicinctus multicinctus Mell, 1931, Lingnan Sci. Journ., VIII, p. 214. 

Description:—Loreal absent; upper labials 7, rarely 6; preoculars single; 

postoculars 2; anterior temporals 1, very rarely 2; posterior temporals 2; 

scales smooth, in 15 rows throughout; ventrals in five males 206-211, in seven 

females 200-211; subcaudals undivided, in five males 45-51, in seven females 

41-48. Color, black with 35-45 narrow, white bands on the body and 9-16 on 

the tail; length from snout to vent in males 960, 920, 325, 231 and ? mm., 

females 825, 720, 640, 433, 352, 269 and 229 mm. (Description based on 

twelve specimens from Fukien.) 

Table XLIV records additional data for material from various parts of 

China. The figures in parentheses indicate the number of specimens involved. 
In addition, Boettger (1885, p. 128) records six specimens from the Canton 

region with 34-41+ 11-15 light bands, 209-218 ventrals and 45-50 subcaudals, 

while Maki (1931, p. 154) gives the corresponding figures for Formosan ma- 
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TABLE XLIV. VENTRAL, SUBCAUDAL AND DORSAL CROSS-BAND COUNTS OF 
BUNGARUS MULTICINCTUS MULTICINCTUS FROM CHINA 

Ventrals Subcaudals 
Light Bands on| Museum or 
Body and Tail Reference Locality 

fof 2 of g 

Hainan.......| (r)2z1 (6)207-214| (1)48 (6)47-53|(7)32-40 + 9-15] Schmidt, 1927, 
Pp. 456 

Yaoshan (5)209-210| (2)211-216| (5)42-50] (2)42-48](9)31-38 + 8-12] Fan, 1931, p. 
122 

Yochow, Shen- 
chow and 
Changsha. . .| (3)205-210] (2)208-212! (3)48-51| (2)33-42|(5)34-40 + 9-17| Amer. Mus. 

(1)209 (1)44 |(1)43 + 13 Mae Comp. 

(2)209-211 (2)46-48 (2)41-35-+13-12] U.S. Nat. Mus. 

terial as 38-50+ 10-16, 204-218 and 40-51, his ventral and subcaudal counts 

being based on no less than thirty-one examples. 

See aa eS ap 

wevececte: 
oe 

o— 
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Fic. 66. Bungarus multicinctus multicinctus. a. Dorsal view of head, nat. size. b. Ventral view of head, 
nat. size, c. Lateral view of head, nat. size. d. Pattern of body, x24. Specimen from Formosa. (From Maki.) 

The hemipenis extends to the ninth subcaudal plate and is slightly forked 

at the tip. It is spinous proximally, calyculate distally, the calyces covering a 
considerably more extensive area than the large spines. Proximal to the large 

spines, the organ is beset with numerous minute ones. The line of demarcation 
between spines and calyces is abrupt, but it does not extend straight across the 
organ,the calyces nearest the sulcus intruding somewhat on the spinous region. 

The large spines are uniformly thick, papilla-like in shape and blunt, except that 
each in turn is surmounted by a minute, sharp, spine-like point. The spines 
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adjacent to the calyces are nearly twice as large as the most proximal ones. 

The calyces are well developed and uniform save for a gradual reduction in size 

toward the end of the organ. Their edges are deeply scalloped, the scallops 
papilla-like in shape and quite stiff. This stiffness gradually disappears toward 

the end of the organ. The sulcus is forked just distal toan imaginary line con- 

necting the most distal of the large spines. It is inconspicuous throughout, its 

lips bearing calyces in the calyculate area and small spines throughout the 

spinous region. (Description based on a specimen from Changsha.) 

The single penial character that separates multicinctus, on the one hand, 

from candidus and ceruleus, on the other, is the peculiar papilla-like shape and 

bluntness of the large spines of multicinctus. 

Distribution:—The typical form of multicinctus is universally distributed in 

southeastern China. Its known range may be outlined by the following 

localities where it has been collected: an unknown locality in Chekiang; 
Lushan in Kiangsi; Yochow in Hunan; Ichang in Hupeh; Shenchow, Hunan, 

and an unnamed place in the southwestern part of the same province; and 

Yaoshan in Kwangsi. It is well known on both Hainan and Formosa. 

The recorded facts indicate that the typical form is separated from wang- 

haotingt by the Yunnan plateau (on which no species of Bungarus has been 

collected) and the region to the southeast forming the boundary between China 

and Tongking. The two forms probably merge in the latter region. Although 

no specimens of either form have been collected in Kweichow and western 

Kwangsi we may expect the typical form to occur there. 

Habits and Habitat:—This krait is generally distributed in southeastern 

China, apparently frequenting nearly all types of country. In northern Kwang- 

tung, it ascends to 700 meters (Mell, 1922, p. 124), but, in spite of Boulenger’s 
(1899, p. 165) Kuatun record, I believe that it does not actually enter the high 

mountains about Kuatun (Pope, 1929, p. 468). Its universal distribution in 

Kwangtung is attested by Mell (1922, l.c.), while Mell, Swinhoe (1863, p. 225), 

Pope (1929, l.c.) and Maki (1931, p. 154) have reported its frequent presence 
in or about human habitations. Both Maki (1931, l.c.) and Mell (1922, l.c.) 

speak of its fondness for the vicinity of water. 

Maki (1931, l.c.) makes the general statement that this form feeds on 

“mice, snakes, frogs and fishes,’’ and Swinhoe (1863, 1.c.) writes that it eats rats. 

Examination of a large series of stomachs in the American Museum resulted 

only in the discovery of snake remains in a Shenchow individual and a partly 

digested Amblycephalus moellendorffi in a Hainan multicinctus. I believe that 

the general statements of Maki and Swinhoe require confirmation, at least for 

determination of how often other than ophidian food is consumed. Kraits are 

well known to be largely ophiophagous. 
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Little is known about the breeding of typical multicinctus, but Maki (1931, 

l.c.) describes it as oviparous without giving details; Mell (1922, l.c.) records 

finding a 262 mm. example in Kwangtung on July 21, and I collected two juve- 

niles measuring 261 and 309 mm. in total length between August 25 and Octo- 

ber 5 in Futsing Hsien. 

I handled five multicinctus taken in the vicinity of Nodoa and noted the 

following points in their behavior when teased during the daylight: 

1. No individual attempted to strike after the usual manner of snakes. 
2. Two of the five could not be induced to bite under any circumstances, while one only 

bit objects presented to it when held by the neck, and the other two bit each other repeatedly. 

One of this pair studied together finally flew into a fit of rage and bit anything brought near 

it. Some tendency to hold on was noticed in all the biting individuals. 

3. Allof the kraits threw themselves into irregular coils, jerked about vigorously and hid 

the head under the coils. 

4. Two individuals made sudden dashes for freedom, two flattened the body, one vio- 

lently threw its tail and the posterior part of its body about, while at least one hissed. 

It is worthy of note that one of the five whose behavior is described above 

was surprised at night just behind a house in the Mission compound but made 

no effort to escape when the light was flashed on it (Schmidt, 1927, p. 456). 

This indicates that multicinctus, like fasciatus (Wall, 1911, p. 938) and candidus 

(Wall, 1908, p. 729), is nocturnal. 

Material examined:—I have seen the following Chinese material: 7 speci- 

mens from Futsing Hsien, 3 from Foochow, 2 from Yenping, 1 from Shaowu, 

1 from Yochow, 2 from Changsha, 2 from Shenchow and 7 from Hainan, in the 

American Museum; 1 each from Lushan, Tungyung Island off the coast of 

Fukien, Kuatun, and Hoihow, and 2 from an unknown locality, in the British 

Museum; 4 from the Canton region, in the Senckenbergisches Museum, Frank- 

fort; 1 from Ichang, in the Museum of Comparative Zoédlogy; 1 from Foochow 
and 4 from southwestern Hunan, in the U. S. National Museum. 

Remarks:—In an effort to thoroughly understand the relationships and 

distribution of wanghaotingi, I was forced to study candidus and ceruleus as 
well as multicinctus and have arrived at a conclusion similar to that reached by 

Barbour (1912, p. 134), namely, that multicinctus, candidus, and ceruleus are 

distinct species. I have compared the hemipenis of multicinctus with that of 

ceruleus from Ambala, India (Mus. Comp. Zool. No. 3213) and candidus from 

Batavia, Java (Mus. Comp. Zool. No. 3209) and found that, judging by the 

structure of this organ, ceruleus and candidus are closely allied but specifically 
distinct, while multicinctus occupies a relatively isolated position in the trio. 

Cope (1895, Pl. xxx1) has figured the hemipenis of ceruleus. 
Dr. Prashad has kindly written me (July 15, 1933) from the Indian Mu- 
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seum that the type of multicinctus no longer exists. The type locality is Amoy, 

and not Formosa as stated by Stejneger in 1907, p. 397. 

B. multicinctus from China was long recorded as semifasciatus whose type, 

locality is Java. I have not included all such references in the synonymy above. 

Wall (1908, Pl. vit, facing p. 720) has given a good colored illustration of 

multicinctus. 

98. Bungarus multicinctus wanghaotingi Pope 

Bungarus multicinctus Wall, 1925, Journ. Bombay Nat. Hist. Soc., XXX, p. 819 (Namkham, Burma) (not of 

Blyth, 1861); 1926, XX XI, p. 564 (Fort Hertz and Ani Sakan, Burma) (not of Blyth, 1861). 

Bungarus wanghaotingi Pope, 1928, Amer. Mus. Novitates, No. 325, p. 3 (type locality, Yuankiang, Yunnan); 

1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 469 (amplified description of type and description of para- 

type). 

Description:—The original description of the type, an immature female, 

follows: 

Rostral much broader than high, touching 6 scales, its suture with first upper labial about 

one-fifth as long as that with nasal; internasals two-thirds as long as prefrontals, which in 
turn are three-fourths as long as frontal; frontal slightly shorter than its distance from tip 

of snout, just as wide as parietals, which are as long as their distance from rostral; a single 

scale between nasal and eye. Seven upper labials, third and fourth entering orbit; 2 postocu- 

lars, upper twice as large as lower; one temporal; 7 lower labials, first 4 in contact with an- 

terior chin-shields, fourth much the largest; posterior pair of chin-shields shorter than anterior. 

Scales in 15 rows throughout. Ventrals 228; subcaudals 53. Total length 484 mm., 0.13 

occupied by tail; anal and subcaudals entire. 
The black ground-color is crossed by 23 white bands on the body, 11 on the tail. These 

white bands cover 3 mid-dorsal scales on the neck where they are 16 scale-lengths apart, while 
posteriorly they are only half as wide and 4 scale-lengths.apart. All of them expand before 

joining the uniform white of the belly, and near the center of each, at its juncture with the 
belly, there is a small, dark spot. Many of the white bands have a few black-centered scales. 

The black of the ground-color barely encroaches on the tips of the ventrals. Above the upper 
labials, the top and sides of the head are black. On either side of the neck, just back of the 

parietals, the scales are dimly white-tipped. 

The single paratype, also an immature female, comes from the type locality 

and agrees closely with the type in coloration. It has 225 ventrals, 47 sub- 

caudals, and 22+10 white bands. The head is imperfect. 

Additional specimens of wanghaotingi are listed in Table XLV. 

The first three localities given in the table are in Burma, the fourth in 

Tongking. Wall (1926, p. 564) records three additional Burmese (Fort Hertz 

and Ani Sakan near Maymyo) specimens 1040, 1028, and 1015 mm. long, one 

with 20+7, another 31+10 white bands. The specimen with 20+7 bands is 
the individual listed as from ‘‘Maymyo, 3000 feet’’ in the table. 

Distribution:—This form of multicinctus is known in China only from its 

type locality, in Yunnan. 
Distributed in eastern Burma from the region of Rangoon in the south, to 
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TABLE XLV. VENTRAL, SUBCAUDAL AND DORSAL CROSS BAND COUNTS OF BUNGARUS 
MULTICINCTUS WANGHAOTINGI FROM BURMA AND TONGKING 

Locality Sex | Ventrals | Subcaudals # ot Material or Reference 

MOUREOO se «2 she) ee 213 50 31 + 11 | Boulenger, 1896, p. 369 
(seen) 

Maymyo, 3000 feet] 228 54(+?) 20+ 7 | Specimen in British Mu- 
seum (seen) 

Namkham........ Q 219 55 ? Total length 790, tail 130 
mm. Wall, 1925, p. 
819 

Manson Mts...... rot 223 ? 24 + 7+ | Specimen in British Mu- 
seum (seen) 

Fort Hertz in the north, thence eastward across southern Yunnan as far as the 

Manson Mountains of northern Tongking. It is highly probable that Moc- 
quard’s (1905, p. 322) Caobang (Tongking) record of candidus as well as Angel’s 
(1929, p. 80) listing of ceruleus from Laos are based on specimens of wang- 

haotingt. 

Habits and Habitat:—Wall (1925, p. 820) describes the present subspecies 

as “‘a distinctly uncommon snake in Burma, confined to the plains.’’ Never- 
theless, it occurs in Burma at 3000 feet (Wall, 1926, l.c.), and the Tongking 

records indicate that it inhabits mountains there. The altitude of the type 

locality is 1500 feet. ' 
Wall (1926, l.c.) found a mammal in the stomach of one individual. 

A female 790 mm. in total length contained four large eggs measuring 31 x 

7mm. It was secured April 3 in the Northern Shan States (Namkham) (Wall, 

1925, p. 819). 

Material examined:—In addition to the type and paratype, I have ex- 
amined only the 3 specimens marked ‘‘seen’’ in Table XLV. All of the 3 thus 

designated are preserved in the British Museum. 

Remarks :—I believe there can be little doubt that the relationship of wang- 

haotingi is with multicinctus rather than with ceruleus. This belief is, at 

present, based on a careful study of color patterns. It would be interesting to go 
still further and settle the matter by making a comparison of hemipenes. 

Unfortunately, no male specimen of wanghaotingi is available. 

Genus Calliophis Gray 

The four known species of this genus in addition to macclellandi inhabit 
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Ceylon, Peninsular India, Burma, the southern part of the peninsula of south- 

eastern Asia, and Sumatra. 

Oxsvious RECOGNITION CHARACTERS FOR THE CHINESE SPECIES 

Head black above with a broad, yellowish band crossing it just behind the eyes, and a 

little white on the snout; belly boldly blotched with black; scales smooth, in 13 rows through- 

out. 

99. Calliophis macclellandi (Reinhardt) 

Plate XVI, F and G 

Elaps Macclellandi Reinhardt, 1844, Calcutta Journ. Nat. Hist., IV, p. 532 (type locality, Assam). 

Callophis macclellandi Guenther, 1864, Rept. Brit. India, p. 349 (Nepal, Darjeeling and Assam). 
Callophis annularis Guenther, 1864, Rept. Brit. India, p. 350, Pl. xxiv (type locality given as ‘‘India’’ but 

corrected to South China by Boulenger, 1896, p. 399); 1888, Ann. Mag. Nat. Hist., (6) I, p. 171 (Lushan, 

Silene eee Sclater, 1891, List Snakes Ind. Mus., p. 56 (Hongkong). 

Calliophis macclellandii Stejneger, 1907, Herp. Japan, 1907, p. 391, figs. 323-324 (part).—Fan, 1931, Bull. 

Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 126 (Lohsiang, Kwangsi). 

Description:—Loreal absent; upper labials 7, 3rd and 4th entering orbit; 

preoculars single; postoculars 2; anterior temporals single; posterior tem- 

porals I or 2; scales smooth, in 13 rows throughout; ventrals in males 201-203, 

female 213; subcaudals in males 32-33, female 28; dorsal cross-bands 28-31 + 

4-6; total length of males 594+ 70 and 216+23, female 545+50. (Description 

based on three specimens from Chungan Hsien.) 

The five Hainan examples recorded by Schmidt (1927, p. 456) have ventral 

and subcaudal counts as follows: 216, 38; 212, 36; 211, 38; 207, 36, and 205, 

36. All are male, his statement notwithstanding, and in none do the dorsal 

bars (or spots) even approach the ventral blotches. This marked reduction in 

pattern is described in detail by him on page 457. Two male Tongking speci- 

mens in the British Museum stand in strong contrast to this Hainan series, 
for in both nearly all the dorsal bands are continued unbroken entirely 

around the body. The example from Bac-Kan has 218 ventrals, 26 subcaudals 

and 27+3 bands, while these counts in the one from Caobang are 225, 33 

and 28+ 4, respectively. 

The maximum length attained by macclellandi is 813 mm. (Wall, 1918, p. 

630). 

The original description, based upon the type specimen, follows: 

This new species is of rather slender form; the short head, the broad, rounded and obtuse 

muzzle, as well as small eyes, resemble Elaps lemniscatus. The nostrils are large and sit- 

uated between the 2 nasal plates, or perhaps rather behind the first. In the upper jaw, as far 
as I could discover after a strict examination, no solid teeth are to be found behind the ven- 

omous fangs. Among the plates of the head, the occipital plates are distinguished by their 

size and oblong form; two temporal plates, lying one behind the other, separate them from 

the labial plates, which are 7 at each side, of these the third and fourth border the eye. There 
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are two back plates and one occular. The inferior labial plates are 6 in number at each side; 

they increase to the fourth, which is the largest of them all. 

The body is of the normal form of the genus; it is covered with simple rhomboidal scales. 

The number of the rows of scales amount to 13, and in that respect our new serpent differs 

from the generality of the species of the genus, (in which the number of the rows of scales 
amount to fifteen), and agrees with a few species, forming with them a separate little group 

to which it bears no further resemblance either in colour or physionomy. The abdominal 

plates are rather broad and in number 216. The tail is thick, moderately pointed and short, 

or about one-tenth of the entire length, underneath it is covered with 27 pairs of subcaudal 

plates. At the root of the tail, the number of the rows of scales amount to 9. 

With respect to the system of coloration, it deviates from the rest of the Asiatic species 

of the Elaps by an annulated body. The colour of the specimen preserved in spirits, is brown- 

ish red at the upper parts of the body, being somewhat paler in the midst of the scales, than 
at the edges; down the sides of the body this colour becomes more and more light, and passes 

at the under-parts into a yellowish white. The whole body from the neck to the end of the 

tail is surrounded by black rings about a line in breadth, which are generally placed at the 

distance of an inch, but sometimes nearer to each other. In a few places there are slight 
irregularities in the colouring the rings not reaching to the abdomen, and thus being only 

half rings. The row of scales, situated at the median line of the back, are here and there 

marked with a black point or streak. In the midst of the abdomen we find a row of irregular 

black spots, placed betwixt every two rings. The head has the colour of the under-parts, but 

its back is marked with two very broad cross bars, so that only the band of the muzzle, and a 

transversal band behind the eyes, are yellow. However, it is probable, that the colours of 

the living animal are very different. Total length 25 inches, 6 lines: length of the tail 2 inches, 

3 lines: Scuta abdominalia 216: Scutella subcaudalia 27. 

The hemipenis extends to the eighth subcaudal plate and is forked opposite 
the sixth. It is spinous throughout, the spines being fairly numerous and rela- 
tively uniform in size. Proximally, they are set along low, longitudinal, fleshy 
ridges, while mesially and distally each one is mounted on a rather globular 

base. Some of these bases are divided on their distal aspects, the resulting 
branches being more or less connected with adjacent bases by low ridges. Two 

short, conspicuous ridges, beset with numerous small spines, lie adjacent to the 

sulcus and somewhat nearer to the point of forking than to the base of the 
hemipenis. The lips of the sulcus are well developed and devoid of spines proxi- 

mally. (Description based on a specimen from Chungan Hsien.) 

Distribution:—This species has been recorded from the following localities 

in China: 

Kiangsi: Lushan; Pingsiang. 

Fukien: Chungan Hsien. 

Kwangtung: northern Kwangtung. 

Hainan: Kachek; Nodoa. 

Kwangsi: Lohsiang. 

Habits and Habitat:—This snake was collected by me only in the high, 

forested mountains about Kuatun and Sanchiang on the Chinese mainland but 
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was secured at much lower altitudes on Hainan. Dr. Mell informs me that he 

collected it personally in open, level country at Pingsiang, a fact probably to be 

explained by the northern location of this city. 
Wall (1918, l.c.) describes macclellandi as ‘‘eminently a jungle as well as a 

hill species” generally found at altitudes of from 4000 to 6000 feet. He also 

records specimens probably taken as low as 1000 feet. 
C. macclellandi is sluggish and inactive. It does not strike or even bite 

when annoyed, nor does it assume a threatening posture (Wall, 1918, p. 629; 

Schmidt, 1927, p. 457). 
Wall (1918, p. 630) quotes Fayrer as saying that macclellandi feeds chiefly 

on snakes, and the only concrete evidence of its choice of food substantiates this 

statement as shown by the following details: 

In 1925 (p. 820) Wall recorded a specimen from Burma containing two examples of 

Typhlops diardi; in 1926 (p. 566), one from Maymyo that had eaten the same species, and 

another with a Typhlops braminus in its stomach. 
American Museum No. 27777 from Hainan contains a specimen of T. braminus. 

A specimen in the British Museum from the Darjeeling region obviously was killed in 

the act of swallowing a juvenile Ophisaurus gracilis. 

In spite of the frequent references to this species in the literature, little has 

been recorded on its breeding habits. Wall (1912, p. 693) reports a 584 mm. 

specimen killed at Shillong in August with 6 undeposited eggs the longest of 

which measured 33.3X 10.9 mm. The eggs contained embryos 25.4 to 38.1 

mm. long. In 1926 (p. 566), he again secured a gravid female; this one meas- 

ured 598 mm. and contained 14 eggs with embryos about 25 mm. in length. It 

was killed at Maymyo, August 8. 
The 595 mm. example collected by me in Chungan Hsien between June 12 

and July 20 contains 4 well-developed eggs (Pope, 1929, p. 465) without 

embryos large enough to be revealed by gross examination. An egg of average 

size measures 20 X 12 mm. 

Material examined:—I have seen the following Chinese specimens: the type 

of annularis and 1 example each from the Lushan and Nodoa, in the British 
Museum; 5 from Hainan, and 3 from Chungan Hsien, in the American Mu- 

seum. 
As indicated under Hemibungarus kelloggi, Boulenger’s Kuatun record of 

macclellandi is actually based on a specimen of the former species. 

Remarks:—Calliophis macclellandi presents two problems: 

1. VARIATION IN VENTRAL Count. This problem does not involve Chinese ma- 

terial because the number of ventrals found in the latter is not unusual. On the other hand, 

Formosan specimens because of noticeably high counts have been set off as a distinct species, 

formosensis, by Thompson (1912, No. 3, p. 3). For the time being, at least, I see no objection 

to granting specific status to this form. Maki (1931, p. 161) gives counts of twelve Formosan 
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examples, only one of which falls below 217, while the average is 227 and the range 207-240. 

The single low count of 207 might well be an error. I am inclined to think that an accurate 

separation of sexes would prove the difference between Chinese mainland and Formosan 

material to be even greater than now supposed. Maki’s color description shows that for- 

mosensis agrees closely in coloration with Fukien macclellandi, i.e., the dark bands completely 

encircle the body. This last point may later turn out to be of great importance. 

C. macclellandi from Burma also exhibits considerable variation in ventral counts, but 

the different color patterns make the whole question there much more involved than the east- 

ern one discussed above and consequently not so easily settled. 

2. VARIATION IN COLOR PaTTERN. Comparison of the three Chungan Hsien specimens 

before me with the five from Hainan almost convinces me that two forms are represented, a 

completely banded, northern form, and a southern one with greatly reduced bands or merely 

a row of dorsal spots. Moreover, additional Chinese material studied and described in the 

literature seems to confirm this conclusion, and I refrain from separating northern and south- 

ern Chinese material only because of the great color variation shown in Himalayan and Bur- 

mese macclellandi described by Wall (1918, p. 629, and 1925, p. 820). Do these ‘‘varieties”’ 

represent good geographical forms or are they only erratic variations not correlated with 

definite regions and habitats? If they represent valid forms, do these forms intergrade, and 

if so, where? 

Nothing is known of the poison of this secretive snake (Wall, 1928, p. 31). 

Genus Hemibungarus Peters 

Brachyrhynchus Fitzinger, 1843, Syst. Rept., p. 28 (type, Elaps calligaster) (not of Laporte, 1833). 

Hemibungarus Peters 1862, Monatsber. Akad. Wiss. Berlin, p. 637 (type, Elaps calligaster). 

In addition to kelloggi, this genus includes H. boettgeri (Fritze) of Okinawa 

Shima, H. japonicus (Guenther) of the eastern Riu Kiu Islands group, H. 
sautert (Steindachner) of Formosa, H. nigrescens of Peninsular India, and three 

Philippine species. 
Hemibungarus, if its species actually constitute a genetic assemblage, is of 

special interest because it demonstrates the relationship of the Formosan and 
Riu Kiu faunas to those of the Philippine Islands and confirms other evidence 

in regard to the time of connection of Formosa to the Philippines. 

Opsvious RECOGNITION CHARACTERS FOR THE CHINESE SPECIES 

Head black above, crossed by two yellowish bands, a wide one posteriorly and a narrow 

one on the snout; numerous, conspicuous, narrow, black cross-bands on the body; belly boldly 

blotched with black; scales smooth, in 15 rows throughout. 

1oo. Hemibungarus kelloggi Pope 

Figure 67 

Callophis macclellandii Boulenger, 1899, Proc. Zool. Soc. London, p. 166 (Kuatun, Fukien) (not of Reinhardt, 

1844). 
Hemibungarus kelloggi Pope, 1928, Amer. Mus. Novitates, No. 320, p. 6 (type locality, Chungan Hsien, Fukien) ; 

1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 466, fig. 19 (amplified description of type and paratypes; 
2 paratypes originally recorded from the type locality stated to be from Yenping and Futsing Hsien, 

Fukien, instead). 
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Calliophis wongii Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 128, fig. 11 (type locality, 

Lohsiang, Kwangsi). 

Description:—Loreal absent; upper labials 7, 3rd and 4th entering orbit; 

preoculars single; postoculars 2; anterior temporals single; posterior temporals 

2; scales smooth, in 15 rows throughout; ventrals in males 191-194, females 

196-202; subcaudals in males 29-38, females 33-34; dorsal bands 19-22+4; 

total length of males 660, 491, 454 and 193, females 542 and 201 mm. Single 

spots on middorsal scale row and paired series midway between crossbars 

present or absent. (Description based on the three paratypes of H. kelloggz; 

the type and paratype of Calliophis wongu; and the Kuatun specimen of 

kelloggi in the British Museum.) 

Fic. 67. Hemibungarus kelloggi. Type. x2. a. Dorsal view of head. b. Ventral view of head. 

The original description of the type specimen, a female, follows: 

Maxillary with a pair of large, grooved poison-fangs and 2 small, solid teeth separated 
by a space from the fangs. Rostral broader than deep; frontal a little longer than deep, as 

long as its distance from tip of snout, and much shorter than parietals. Diameter of eye equal 

to its distance from edge of lip; pupil round. Upper labials 7-7, third and fourth entering eye, 

sixth largest. Lower labials 6-6, four pairs in contact with anterior chin-shields. Preoculars 
I-1; postoculars 2-2; anterior temporals 1-2; posterior temporals 2-2. Scales in 15 rows 

throughout. Ventrals 203; subcaudals 28, divided. Anal divided. Total length 774 mm., 

0.09 of which is occupied by tail. 
The dorsum is purplish brown with 3 sets of markings. The most conspicuous of these 

is made up of 22 light-edged, black cross-bands, each a scale length in width, distributed down 
the back and descending to the edge of the ventrals. They may even join the ventral spots. 

This set is continued on the tail where there are 3 additional bands. The second set of mark- 

ings is composed of a series of paired, light-edged black spots, each about the size of a scale, 
located on either side of the central scale row midway between the cross-bands. On the tail 

these spots are a little irregular. The third set of markings is a broken series of small, black 

spots each occupying the center of a middorsal scale. These spots are absent on the neck, 

tail, and the scales adjacent to the cross-bands. The ventrum is milky white with 49 black 
blotches of varying size and outline disposed along its center. Five of the blotches fall be- 
hind the anus. The head is black, crossed by 2 white bands; a narrow one beginning on the 

second and third upper labials and crossing over the snout at the juncture of the prefrontals 

with the internasals; a much broader one with the form of a shallow V having its anterior 

edges on the posterior upper labials and its apex at the posterior tip of the frontal. 
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Distribution:—H. kelloggi is known only from Chungan Hsien (including 

Kuatun), Yenping and Futsing Hsien in Fukien; and Lohsiang in Kwangsi. 

Habits and Habitat:—The meager data available indicate that kelloggi isa 

nocturnal inhabitant of mountain forests. The type and Chungan Hsien para- 

type were secured by me in the high, forested mountains about Sanchiang and 

Kuatun. 

When annoyed, during the day at least, this snake does not assume a de- 

fensive posture but jerks about spasmodically. The brightly marked head is 

very conspicuous at night, the body correspondingly inconspicuous. 

The type, secured between June 12 and July 20, contains 14 well-developed 

eggs, while the 542 mm. paratype, collected near Yenping on June 4, holds only 
6 (Pope, 1929, p. 467). An egg of average size from the type measures 18 x 9 

mm. and contains an embryo in the earliest stages of development measuring 

only a few millimeters. 

Material examined:—I have seen the type and 3 paratypes, in the American 

Museum; and the example misidentified by Boulenger as C. macclellandt, in 

the British Museum. 

Remarks:—Due to the peculiar shape of the maxillary bone and the small 

size of the solid teeth on it, the latter are very hard to detect and I am convinced 
that re-examination of the material of Fan’s Calliophis wongit will reveal solid 

maxillary teeth. His snake agrees too well with H. kelloggi to be considered a 

distinct species. 

Genus Naja Laurenti 

Although widely distributed over southern Asia and the Malay Archipel- 

ago, the species of Naja are numerically well represented only in Africa where 

they occur from Egypt to South Africa. The two species included in this work 

are the only ones known on the Asiatic mainland east of Persia. 

Osvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Size large; loreal absent; neck expansible; scales smooth, oblique; vicious. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. An enlarged pair of contiguous occipital shields; scales in 15 rows at 
PUI OGY, fac ovsies ty ovaycvouelalainte here ray asoutie neietere Le RPO ERSGI ONS lore lee slosnle. esac hannah, p. 346 

II. No enlarged contiguous occipital shields; scales in 21 (rarely 19) rows 
bea HOM Ys i ...esnuth erase aha dolcheebsikn ciekeTe & IRR RER Raine peiers ste (Shcsecche mn naja atra, p. 348 

tor. Naja hannah (Cantor) 

Plate XVI, A and B 

Hamadryas hannah Cantor, 1836, Asiat. Res., XIX, p. 87, Pls. x-x1r (x and x1 colored) (type localities, the 

Sundarbans and the jungle near Calcutta, Bengal). 
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Naja bungarus Schlegel, 1837, Phys. Serp., II, p. 476, Pl. xvm.—Mell, 1922, Archiv. Naturg., LXXXVIII, 

Abt. A, Heft 10, p. 124 (Tsingyun, Tsungfa, Wuyung, Namkong and Lofaoshan, five Kwangtung localities). 

Ophiophagus elaps Boettger, 1888, Ber. Offenbach. Ver. Naturk., XXVI-XXVIII, p. 86 (record of specimen 

seen in Hongkong City Hall Museum, probably of local origin), 

Naja hannah Pope, 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 469 (Foochow given as locality but the speci- 

men was actually killed near Foochow in the Kuliang-Kushan mountains).—Fan, 1931, Bull. Dept. Biol. 

Col. Sci. Sun Yatsen Univ., No. 11, p. 123 (Lohsiang, Kwangsi). 

Description:—Loreal absent; upper labials 7, 3rd and 4th entering orbit; 

preoculars single; postoculars 3; anterior temporals 2; posterior temporals 2; 

scales smooth, oblique, in 19 rows on the neck, 15 at midbody and before the 

vent; ventrals in males 243-244, females 247-254; subcaudals in males 84-90, 

females 79-81; length of males 2230+472 and 2100+ 460 (body skinned), 

females 2120+373 and 1776+327. Color, generally olive brown, the dorsum 

crossed by 40-54 narrow, light bands boldly margined with black; posteriorly, 
these black margins gradually encroach upon the ground color until, on the tail, 

they entirely supplant it and the dorsal pattern consists of light bands on a black 
ground color; the belly is brown anteriorly with sparse traces of black which 

increase posteriorly until the black becomes predominant under the tail; the 

first light band on the neck is very narrowly outlined in black and V-shaped, 

the apex directed anteriorly; the head is brown, many of its sutures black. 

(Description based on one specimen from near Foochow and three from Lo- 

hsiang.) 
Hatchlings are conspicuously banded with black and white throughout and 

therefore readily confused with other similarly colored species. 

The king cobra rarely exceeds 15 feet in length (Wall, 1924, p. 194), but 
a specimen 18 feet 4 inches long is on record (Smith, 1930, p. 68). 

The hemipenis is excessively long and deeply forked. Wall (1925, p. 820, 

and 1926, p. 564) has recently figured and described it in detail, while Cope 

illustrated it long ago (1895, Pl. xxx, fig. 2). In view of the remarkable 
hemipenis and other striking anatomical peculiarities of this snake, one is, as 
recently reiterated by Wall, fully justified in recognizing it as generically dis- 
tinct from Naja. I believe that anyone undertaking to revise the Elapidz 

should assign hannah to a genus of its own, the name of which would of course 

be Hamadryas. 

Distribution:—This species has been definitely recorded from the following 

localities in China: 

Fukien: Kuliang-Kushan mountains (near Foochow). 

Kwangtung: Tsingyun; Tsungfa; Wuyung; Namkong; Lofaoshan. 

Kwangsi: Lohsiang. 

There is little reason to doubt its presence on Hainan (Schmidt, 1927, p. 

400), and its occurrence in northern Burma, not far from the Yunnan boundary 

(Boulenger, 1888, p. 602, and Wall, 1925, p. 820, and 1926, p. 564), indicates 
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that it is more widely distributed in extreme southern China than has been 
actually demonstrated. 

Distributed from the Western Himalayas and Peninsular India eastward 

through Burma, parts of southern China, and the entire peninsula of south- 
eastern Asia, into the Malay Archipelago including the Philippines. 

Habits and Habitat:—The following points of special interest have been 
abstracted from Wall’s (1924, pp. 189-195) excellent general account of the king 

cobra: 

It frequents dense jungles and is often found near streams (p. 191). 

. It sometimes ascends trees (p. 191). 

. It is markedly diurnal (p. 192). 

It normally feeds on snakes but has been known to eat lizards (pp. 191-192). 
. It lays from 21 to 33 eggs which are deposited on a pile of leaves or vegetable rubbish 

and guarded by the female. The male may remain nearby during incubation (p. 193). 
6. The eggs are probably deposited during April and May in Burma (p. 193). 

7. Hatchlings measure from 508 to 533 mm. (p. 194). 

8. It is ferocious and may attack without provocation but often avoids encounters by 

retreating even when annoyed (p. 191). 

np WD H 

Mell (1929, p. 228 etc.) has made many interesting observations on the 

behavior and reactions of this snake in Kwangtung. 

Material examined:—I have seen the specimen from the Kuliang-Kushan 
mountains, in the American Museum. 

102. Naja naja atra Cantor 

Plate XVI, C, D and E 

Naja atra Cantor, 1842, Ann. Mag. Nat. Hist., IX, p. 482 (type locality, Chusan Island). 

Naja Tripudians Duméril and Bibron, 1854, Erp. Gén., VII, p. 1293 (part: China). 
Naja tripudians var. scopinucha Cope, 1859, Proc. Acad. Nat. Sci. Phila., XI, p. 343 (type locality, Chukiang, 

Kwangtung). 

Naja haji Hallowell, 1860, Proc, Acad. Nat. Sci. Phila., XII, p. 504 (Hongkong harbor). 

Naja lutescens var. larvata Steindachner, 1869, Reise Novara, Zool., I, Rept., p. 84 (Hongkong) (not of Cantor, 

1839). 
Naja tripudians var. atra Martens, 1876, Preuss. Exped. Ost-Asien, Zool., I, p. 177. 

Naja tripudians var. unicolor Martens, 1876, Preuss. Exped. Ost-Asien, Zool., I, p. 382 (Canton) (substitute 
name). 

Naia tripudians var, fasciata Boulenger, 1896, Cat. Snakes Brit. Mus., III, p. 383 (part: Kiukiang, Kiangsi; 

Canton; Hoihow, Hainan). 

Nata tripudians var. sputatrix Boulenger, 1896, p. 384 (part: Chusan Islands; China). 

Naja naja atra Stejneger, 1907, Herp. Japan, p. 394. 
Naia naia atra Barbour, 1909, Proc. New England Zool. Club, IV, p. 72 (Tingan, Hainan). 

Description:—Loreal absent; upper labials 7; preoculars single; post- 
oculars 2 or 3, very rarely 1; anterior temporals 2, occasionally 1; posterior 
temporals 2, 3 or 4; scales smooth, oblique, in 25 (9 specimens), 26 or 23 (3 
specimens each), or 24 (I specimen) rows on the neck, 21, very rarely 19, at 

midbody and 15 before the vent; ventrals in five males 164-170, in eleven 
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females 167-178; subcaudals in three males 50, in six females 43-45; largest 

males from snout to vent 960 and 950, largest females 1135, 1045 and 925 mm., 

respectively. (Description based on ten specimens from Futsing Hsien, three 

from Yenping, one from,Chungan Hsien and two from Hokow.) 

I have brought together in Table XLVI all the available scale counts of 

atra from China, Formosa, Hongkong and Tongking except those given above. 

This table accompanies, the figures in parentheses indicating the number of 

specimens on which the counts are based. 

This Table XLVI shows clearly how remarkably similar cobras from 

southeastern China, Formosa and Tongking are when scale rows, ventrals and 

subcaudals form the basis of comparison. Turning to the color descriptions of 

the Hainan (Schmidt, 1927, p. 453) and Fukien-Kiangsi (Pope, 1929, p. 471) 

series in the American Museum, it becomes at once evident that the variation 

in color contrasts rather strongly with the uniformity of scale characters. This 

lack of uniformity in pattern of Chinese material is not surprising in view of the 

fact that Asiatic cobras nearly everywhere exhibit a similar amount of vari- 

ability. Obviously, then, variation in color remains to be correlated with 

variation in scale counts, and, since lack of material makes a thorough compara- 

tive study by me impossible, I shall record in detail only the differences found 

in the well-known dorsal design of the hood usually referred to as the spectacle. 

This design was insufficiently described in the two references just cited. 
The spectacle of the Chinese cobra is really a mask-shaped figure, Le., 

a wide, transverse black-margined white band crossing the hood and joining 

the light area of the throat. This band is much wider mesially than laterally 

and encloses a large central and two small lateral black spots. Such a figure 
I refer to as a complete or full mask, but, when the white band is interrupted 

on the sides by the dark ground color of the dorsum and thus prevented from 

connecting with the white of the throat, I speak of an isolated mask. Some- 

times the central black spot is connected anteriorly with the black margin of 
the mask and its adjacent ground color, while various other modifications 
frequently occur. The most radical and important variation found is best 

described as an imperfect spectacle, and it is, in fact, nothing more nor less 

than the beginnings of the elongate or perfect spectacle of the south Indian 

cobra so well known in popular as well as technical literature. The point of 

fundamental importance here is the indisputable fact that the spectacle of the 

Indian form was derived directly from the mask of Chinese atra, and this 

derivation is well demonstrated by the variations found in the two series of atra 
tabulated below. The question presents itself, how did the mask itself arise? 

The answer might well be that one of the double white bands often seen on 

the body of Chinese specimens was developed into the mask by the widening 

of each of its components and the resultant better isolation of the enclosed 



VENTRAL, SUBCAUDAL AND SCALE ROW COUNTS OF NAJA NAJA ATRA 
FROM CHINA, TONGKING, FORMOSA AND HONGKONG 

Subcaudals 

TABLE XLVI. 

Locality Sex 

S. W. Hunan 

Kiukiang... . 

As WreyeAtble Boer fou 

AGRA S Soc Q 

————eeee — _—$— —$—$S $—$—$— $— 

(5)39-47 

Formosa... . oT 2 

Scale Rows Ventrals 

25-21 167 

25-21 166 

(2)168-169 

(2)172 

25-21 167 

25-20 163 

25-21 170 

(4) ?-21 (4)162-169 

27-21 170 

neck: (6)27 
(4)29 | (8)164-172 

midbody: : A I 
(t)19 | (5)169-177 

f-2t 177 
25-21 173 

25-21 168 

(1) ?-21 (3)166-170 

25-21 177 

25-21 168 

25-21 169 

27-21 164 

(7)25-21 (3) 166-169 

(r)27-21 (5)172-176 

neck:(7)24 

(4) 4)25 
(1)23 | (12)165-178 

midbody :(11)21 
(1)19 

350 

(12)42-51 

Museum or Reference 

Stejneger, 1925, p. 94 

Boulenger, 1896, p. 383 

Mus. Comp. Zool. Nos. 
28831-28832 

Mus. Comp. Zool. Nos. 
28830, 28833 

Boulenger, 1896, p. 384 

Cope, 1859, p- 343 

Boulenger, 1896, p. 383 

Boettger, 1885, p. 127 

Stejneger, 1907, Pp. 397 

Schmidt, 1927, p. 453 

Schmidt, 1927, p. 453 

Boettger, 1888, p. 86 

Barbour, 1909, p. 72 

Boulenger, 1896, p. 383 

Fan, 1931, p. 126 

Boulenger, 1896, p. 384 

specimen in British Mu- 
seum 

specimen in British Mu- 
seum 

specimen in British Mu- 
seum 

Maki, 1931, p. 158 

Maki, 1931, p. 158 

Maki, 1931, p. 158 
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ground color. This ground color would then only have to darken and become 
divided into the three spots to create the mask in its rudimentary form. After 

that, further widening of the mesial section of the total design and darkening 

of its margins would produce a complete mask. Unfortunately, such a deri- 

vation of the mask cannot be proved, since its primitive stages have not been 

actually seen. — 

SUMMARY OF VARIATIONS IN DorsaL Hoop Desicn oF TWENTY-FIVE COBRAS IN 
THE AMERICAN MusEeuM 

Fukien-Kiangsi Series, Nos. 21012, 21044, 33232-33, 33616, 33780-88 and 35051-52 

Mask complete in 3 
Mask isolated on one side in 1 

Mask isolated on one side, no spots, in 1 

Mask isolated on one side, a single spot, in 1 

Mask isolated in 1 

Large spot joined to anterior border in 1 

Mask isolated, large spot joined to anterior border, in 1 

Mask isolated on one side, large spot joined to anterior border, in 3 

Imperfect spectacle in 4 

Hainan Series, Nos. 27831-33, 27835-40 

Mask complete in 4 
Mask isolated on one side in 2 

Mask isolated in 2 
Mask complete, a single spot, in 1 

The largest male and female among Schmidt’s (1927, l.c.) Hainan series 
of eight of the former and five of the latter sex measure 1488 and 1473 mm. 

in total length, respectively, while the greatest length reached on Formosa is 

1654 mm. (Maki, 1931, p. 158). Schmidt’s as well as Maki’s data indicate 
that the sexes attain the same maximum length, an indication not fully borne 

out by the Fukien-Kiangsi series already described. The maximum length of 

the species in India is about 2000 mm., but specimens of such size are very 

rarely seen (Wall, 1921, p. 477). 

The original description follows: 

Iridescent black, with a number of distant transversal double lines of a yellow colour. 

The abdominal surface in some of a pearl, in others of a slaty colour. 

The hemipenis extends to the tenth subcaudal plate and is forked opposite 

the seventh. Its proximal third is beset with numerous spines. These spines 
are abruptly superseded by a region of large ones which in turn is interrupted 
opposite the point of forking of the sulcus by a narrow, transverse, smooth area. 

This area does not, however, intercept the sulcus or its two adjacent, longi- 

tudinal ridges and is followed by more spines only slightly smaller than those 
that precede it. These last spines soon arrange themselves in more or less 
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evident rows, and this arrangement becomes increasingly conspicuous as the 
spines decrease in size and gradually become connected basally until the 

approximate distal fifth of the organ is calyculate, the calyces being poorly 
developed and having spinous edges. Two well-developed ridges lie immedi- 

ately adjacent to the sulcus throughout its length. They are spinous save in 

the distal, calyculate region where they are calyculate. (Description based on a 

specimen from Futsing Hsien.) 
Wall (1921, p. 473) says that the hemipenis of Naja naja is not bifid, while 

Cope long ago (1895, p. 210) diagnosed this organ in the genus Naja as 

bifurcate. In this connection, it is extremely interesting to find the hemipenis 

deeply forked in Chinese material but unforked in a specimen from the Punjab 

(American Museum No. 39397). It is only fair to state, however, that, 

although the hemipenis of this individual from northwestern India is not forked, 

its tip is double or, if viewed when in situ and before dissection, nicked. The 

sulcus is only shallowly forked, and the organ differs from the Chinese one 

described above in many minor details. 

Distribution:—Naja naja atra has been recorded from the following 

localities in China: 

Hunan: southwestern Hunan. 

Kiangsi: Kiukiang; Hokow. 

Chekiang: Chusan Island; vicinity of Sihu; Tunglu; Taichow; Wenchow. 

Fukien: Ningteh; Pagoda Anchorage; Foochow; Futsing Hsien; Yenping; Chungan 

Hsien. 

Kwangtung: Lamock Island; Canton; Chukiang. 

Hainan: Hoihow; Nodoa. 

Kwangsi: Lohsiang. 

The Chinese cobra is also well known from Formosa and Hongkong 
and undoubtedly occurs in Tongking. Lack of material has prevented my 

determining the limits of the range of atra to the southwest and west of the 
localities given above. 

Habits and Habitat:—I found the cobra generally distributed in Fukien 

from the coast of Futsing Hsien onto the plateau of Chungan Hsien, but failed 

to find it in the mountains about Kuatun and Sanchiang, and doubt its occur- 

rence there in spite of Stanley’s 1914 (p. 30) record. Mell (1922, p. 124) reports 
it widely distributed in eastern Kwangtung from sea-level to 750 meters alti- 
tude, but more abundant on the southern plains and absent only from the 

dense forests of the northern mountains. In short, it frequents every type of 

habitat in southeastern China save the heaviest mountain forests. 
One of the Hokow specimens in the American Museum contains two 

loaches (Misgurnus anguillicaudatus) and an eel (Fluta alba), while one from 

Futsing Hsien has two rodents, probably house rats, in its stomach (Pope, 
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1929, l.c.). Wall (1921, pp. 470-471) names frogs and toads, snakes, lizards, 
rats, birds and bird eggs as the natural food of Naja naja in India and Burma, 
and no doubt JN. n. atra also eats these same animals. 

Mell (1922, l.c.) records two Kwangtung clutches of 9 and 11 eggs which 

hatched the last third of August, data not in complete agreement with those 

already reported by me (1929, l.c.) and based on the Hokow female in 

the American Museum killed between June 28 and July 12 and containing 

9 eggs, one of the largest measuring 60 mm. in length. The embryos in these 

eggs are very small, only about 10 mm. in length when unrolled, but the 
parent snake measures 1045 mm. from snout to vent. Certainly it is hard to 

believe that these eggs could have been deposited and hatched before late in 

September which is some time later than Mell’s Kwangtung date, and it is 

quite as hard to see just how young cobras hatched so late in the year could 

survive in northern Kiangsi. The dates considered here should be compared 

to those of Wall, 1921, pp. 473 and 474, and 1922, p. 553. In the last reference, 

Wall gives May 12 and 19 as dates of deposition for Naja naja naja in the 

Karachi Museum and the period of incubation there as 47-54 days. He also 

describes the egg-tooth in detail and figures it as well. 

Too much has been written on the habits of the cobra to summarize here. 
Mell (1929, p. 252, etc.) makes many interesting comparisons of the behavior 
of atra to that of various other snakes, while Schmidt (1927, p. 454) has 
already published my field account written at Nodoa. This, in part, follows: 

The cobra is common, as is shown by the number of specimens collected. . . . It has 

been a surprise to me that they can be so easily managed. I do not consider the cobra to be 
aggressive. None of our specimens showed any inclination to attack a man. Instead of 
showing fight when teased, they constantly attempt to escape, and only adopt a defensive 

attitude as the last resort. I have not seen a cobra outside. One was caught in a rat-trap, 

and one was found in the Mission compound. Small cobras are especially swift and agile, 

and older ones are alert and active. When they bite, they chew away until certain that their 

fangs have reached their mark. They quickly learn that it is useless to bite wood. When 
enraged, they will sometimes bite themselves. 

The behavior of cobra and mongoose was tested twice, once with a five-foot snake and a 

small mongoose and once with a three-foot cobra and a large mongoose. Both cobra and 
mongoose gave every evidence of regarding their opponents as dangerous enemies and, when 

placed together in a room, each concentrated its attention on the other. Contrary to popular 
ideas of the mongoose’s mode of attack, each of these specimens attacked the cobra at the 

moment when the latter struck, biting at the snake’s open mouth so that snake and mongoose 

jaws became repeatedly interlocked. The snake’s stroke was avoided, usually with a single 
motion of the head, except when it was caught in the open mouth of the mongoose. It is 

difficult to understand these tactics, for the snakes could scarcely fail to inoculate their enemy 

with poison. The small mongoose failed to kill its cobra, and died itself on the second day 
after the fight, but with no evident effects from the poison (it was apparently weak when 

brought to us). The larger mongoose killed its enemy and showed no ill effects from the 
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encounter. Neither mongoose made the slightest attempt to attack the cobra from behind. 

The larger mongoose repeatedly approached the cobra and lay down on its side, just beyond 
reach of the cobra’s stroke, keeping its eyes fixed on the snake, and raising its head to keep 

it in view—a most peculiar and inexplicable performance. 

The best general accounts of the Asiatic cobra are those of Wall, 1913, pp. 
243-259 and 550-568; and 1921, pp. 459-496. One very interesting and sig- 

nificant fact emphasized by Wall (1921, p. 460) is the remarkable ability of the 

cobra to thrive in regions teeming with human life and activity of every de- 

scription. The survival of this dangerous snake in India is commonly explained 

by its alleged immunity there from human attack, but such an explanation 
cannot apply to China, where it likewise persists even though, instead of being 
protected by religious beliefs, it is actually persecuted on account of its com- 

mercial value. 

Material examined:—I have seen the following specimens from China: I 

each from Kiukiang, Canton, Hoihow, Chusan Islands, and China, in the 

British Museum; 1 from Tingan and 4 from Tunglu, in the Museum of Com- 

parative Zodlogy; 2 from Foochow, 1 from Wenchow, and 1 from south- 

western Hunan, in the U. S. National Museum; 13 from Nodoa, 10 from 

Futsing Hsien, 3 from Yenping, 1 from Chungan Hsien, and 2 from Hokow, in 

the American Museum. 

Remarks:—Either collation of a series of cobras from widely separated 
localities, or perusal of the literature, or a study of the foregoing data will 

suffice to convince one that the problem of the separation and definition of the 

forms of Naja naja is a most complex one still awaiting final solution. The 

present treatment confirms Bannerman’s (1905, p. 638) evidence that, while 

the coloration is nearly everywhere variable, yet this variation can be corre- 

lated with geographical areas; demonstrates the fact that certainly in China 
a form (atra) with very constant scale counts exists; and points out that the 

hemipenis itself varies within the species. From this we must conclude that 
the forms of naja cannot be worked out unless scale counts, color pattern and 

penial characters are taken equally into consideration. In addition to the 

literature already referred to, the work of Boulenger, 1896, p. 380; Stejneger, 

1907, p. 394; Wall, 1907, p. 126, Pls. 1 and 11; and Mertens, 1930, p. 320, 

should receive most careful consideration. 

Family HY DROPHIID 

I have been conservative in selecting the species of this family for inclusion 

because sea-snakes on. the whole are not an important element in the Chinese 

ophidian fauna and records of certain species are problematical if not very 

dubious. The following remarks will serve to elucidate this matter: 
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Laticauda: three forms of this genus are known either from waters about For- 

mosa or the Riu Kiu Islands or from both of these regions and one or more 
of them may possibly turn up in China. Species of this genus are readily 
recognized by their broad, well-developed ventrals, lateral nostrils, and 

the separation of the nasals by the internasals. 

Hydrophis inornatus: Dr. Smith tells me that the Tsingtao specimens of 
inornatus in the Berlin Museum are too immature for certain identification. 

Hydrophis torquatus: Smith (1926, p. 79) has already commented on the possi- 
bly incorrect records of this species for Canton and China. 

Hydrophis fasciatus: the Chinese records for fasciatus are even more doubtful 

than those for the preceding species (Smith, 1926, pp. 96 and 99). 

It must not be forgotten that old “China Seas” labels are not to be re- 

garded as valid records for China, this term obviously having been applied to 
many parts of the Pacific Ocean far to the south of China. 

All the sea-snakes are marine save Hydrophis semperi, of the Philippines, 

which inhabits a fresh-water lake. 

Key FOR IDENTIFICATION OF CHINESE GENERA 

I. Ventrals small but distinct throughout, not divided by a 

median suture 

A. Maxillary with 5 teeth in addition to fangs; ventrals 

broad anteriorly, narrow posteriorly.................. Thalassophina, p. 356 

B. Maxillary with 6-18 teeth in addition to fangs; ventrals 
UIMIFOL EMM WAC LN ersten tclew Aaieyes ruse a © cain eel arsine ese Hydrophis, p. 357 

II. Ventrals much reduced in size or absent or divided by a me- 

dian suture 

A. Maxillary with 8-10 teeth in addition to fangs......... Pelamydrus, p. 363 

B. Maxillary with 3-6 teeth in addition to fangs 

1. Body excessively slender anteriorly; ventrals di- 
vided! by; a!median sutures. 2). (0/4. «6 bte\s seis ree Microcephalophis, p. 365 

2. Body not excessively slender anteriorly; ventrals 

small or absent, never divided by a median suture. Lapemis, p. 362 

This key is specifically designed for the identification of Chinese sea- 
snakes, a fact not to be overlooked. 

As indicated by the descriptions given under the species treated below, 
the hemipenes of sea-snakes show a striking structural similarity and this in 

spite of the remarkably varied scutellation and external form that some species 
have assumed. These facts may perhaps be taken as evidence that the evolu- 

tion of form and scutellation in this group has been very rapid, due no doubt to 

the far-reaching effects of the marine environment and its accompanying 

peculiarities. Perhaps, however, this penial conservatism is rather to be corre- 
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lated with the relative ease and convenience of copulation in an aquatic 
medium. No evidence of a dual origin of the family is afforded by the hemi- 

penes. 
Smith (1926, p. viii), in discussing and describing the hydrophiid hemi- 

penis, remarked on its lack of structural diversity but did not emphasize this 

point. He failed to mention the fact that the organ itself is sometimes forked 
at the tip and stated that the sulcus is always divided, but I have seen a speci- 
men of Laticauda semifasciata (Mus. Comp. Zool. No. 25981) in which this is 

not the case. Smith’s figure of the semifasciata hemipenis (p. ix) is not accurate 

in some details, nor does it show that the edges of the calyces bear distinct 

spines save at the extreme tip of the organ. 
I have examined the hemipenis of Laticauda colubrina, Emydocephalus 

ijime, Enhydrina schistosa and Acalyptophis peronti, in addition to that of L. 

semifasciata and others as indicated among the species treated below. 

Genus Thalassophina Smith 

Thalassophina Smith, 1926, Monogr. Sea Snakes, p. 33. 

This genus is monotypic. 

103. Thalassophina viperina (Schmidt) 

Plate XVII 

Thalassophis viperina Schmidt, 1852, Abh. Naturw. Ver. Hamburg, II, Abt. 2, p. 79, Pl. 111 (type locality, coasts 

bse inet viperinus Boettger, 1888, Ber. Offenbach. Ver. Naturk., XXVI-XXVIII, p. 91 

Be Boulenger, 1888, Ann, Mag. Nat. Hist., (6) II, p. 44 (Hongkong; dentition). 

Thalassophina viperina Smith, 1926, Monogr. Sea Snakes, p. 33, fig. 16 (Swatow, Kwangtung; complete 

Rehan Nt Tchang, 1932, Bull. Fan Mem. Inst. Biol., III, p. 18 (Kwangtung) 

Description:—Maxillary bears 5 teeth in addition to poison-fangs; head 

short, depressed, distinct from neck; prefrontals not in contact with labials; 

7 to 9 upper labials, 3rd and 4th, 4th and 5th or 3rd to 5th entering orbit; 

usually I, sometimes 2 or 3 anterior temporals. Scales unicarinate, in 27 to 

34 rows on neck, 37 to 50 on body; ventrals (181) 226-274, about six times as 
large on neck as before vent. Color gray above, light below, the dorsal gray 
sometimes developed into alternate light and dark areas. Total length of male 

925, tail 100 mm.; of female 820, tail 80 mm. (Description based on that of 

Smith, 1926, p. 34.) 
The Hainan example collected by Herz has 31 scale rows on the neck and 

238 ventrals (Boettger, 1888, p. 91), while Smith (1926, p. 36) gives the counts 
of the Swatow female as 32 and 47 scale rows and 256 ventrals. Another 
Kwangtung specimen has 49 scale rows and 272 ventrals (Tchang, 1932, p. 19). 

The ventrals in the males are bituberculate (Stejneger, 1907, p. 434). 
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The hemipenis is entirely spinous save at its base, where it is smooth, and 

at its extreme tip, where some of the spines are replaced by small papilla-like 
processes. The spines are long and slender and relatively uniform save for a 

slight reduction in size distally. The sulcus is divided near the tip of the 
organ, its lips moderately prominent and spinous. The smooth basal region 

of the hemipenis bears a small, smooth lip. (Description based on a specimen 

from the Gulf of Siam.) 

Distribution:—This sea-snake is reported from Hainan and Swatow in 

China. There is also a Hongkong record. 
Distributed from the Persian Gulf to southeastern China and the Malay 

Archipelago. 

Material examined:—I have seen the Hongkong specimen in the British 
Museum but no actual Chinese material. It was received from the Hongkong 

City Hall Museum. 

Remarks:—Smith (1926, l.c.) has examined the Swatow specimen in the 
Hongkong City Hall Museum. 

Genus Hydrophis Latreille 

According to Smith, this genus, distributed from Asia to northern Aus- 

tralia, embraces about half the known species of sea-snakes. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Ten to 18 maxillary teeth in addition to fangs : 

A. Ten to 13 maxillary teeth in addition to fangs........... 0. ornatus, p. 361 

B. Fourteen to 18 maxillary teeth in addition to fangs....... cerulescens, p. 357 

II. Five to 8 maxillary teeth in addition to fangs 

A. Body slender anteriorly; normally a single, large anterior 
hemmporalle Nees waters tic, wasters ey crceeeuevavoctetans fiejate, SERS iecsoieyed Pearse melanocephalus, p. 360 

B. Body not slender anteriorly; two superimposed anterior 
eleayotoy alors Maes noo Bmigd oh Ai LOD SoD OOS Soper cyanocinctus, p. 358 

104. Hydrophis cerulescens (Shaw) 

Plate XVIII 

Hydrus Caerulescens Shaw, 1802, Gen. Zool., III, p. 561 (type locality, East India). 

Hydrophis cerulescens Smith, 1926, Monogr. Sea Snakes, p. 90, fig. 26 (Tsingtao, Shantung; complete account). 

Description:—Maxillary bears 14 to 18 teeth in addition to poison-fangs; 

head moderately small, body not very slender anteriorly, compressed pos- 

teriorly, its greatest diameter 2 to 3 times that of neck; prefrontal in contact 

with second upper labial; 7 or 8 upper labials, 3rd and 4th entering orbit; 2 or 
3 anterior temporals. Scales strongly keeled, in 31 to 43 rows on neck, 38 to 
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54 on body (increase 6 to 14); ventrals 253-334, distinct throughout. Color 

bluish gray above, yellowish white below, banded, the bands narrowed ven- 

trally where they may be incomplete; pattern becomes indistinct with age. 

Total length of male 820, tail 100 mm., of female 740, tail65 mm. (Description 

based on that of Smith, 1926, p. go.) 
The two Tsingtao specimens, both males, have, respectively, 36 and 41 

rows of scales on the neck, 44 and 49 at the largest part of the body, and 286 

and 292 ventrals (Smith, 1926, p. 93). 

The hemipenis is entirely spinous, save at its base, where it is smooth, 

and at its tip, where the spines are replaced by papilla-like processes. The 
spines are short and thick and uniform in size. The sulcus is divided near the 
end of the organ, its lips raised and spinous. The smooth, basal region of the 

hemipenis bears a small, smooth lip. (Description based on a specimen from 

the Gulf of Siam.) 

Distribution:—The occurrence of this snake from Bengal to Cochin-China 

is well established, but the two specimens in the Berlin Museum from Tsingtao, 
Shantung, extend its range greatly. Smith (1926, p. 91) remarks on this, 

having secured evidence that the Tsingtao record is reliable, but he was ap- 

parently unaware of Martin’s 1877, p. vili, record for Swatow. H. cerulescens 

is also known from the East Indies. 

Habits and Habitat:—This species produces from 2 to 6 living young at a 

time (Wall, 1921, p. 377). 

Remarks:—Smith (1926, p. 92) lists the type of cerulescens as from the 

Indian Ocean. 

105. Hydrophis cyanocinctus Daudin 

Figure 68 

Hydrophis cyanocinctus Daudin, 1803, Hist. Nat. Rept., VII, p. 383.—Smith, 1926, Monogr. Sea Snakes, p. 56, 

fig. 20 (Hainan Strait, complete account), 
Hydrophis (Hydrophis) cyanocinctus Boettger, 1888, Ber. Offenbach. Ver. Naturk., XXVI-XXVIII, p. 88 

(Hainan). 

Disteira cyanocincta Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 30 (Foochow); 1917, 
p. xii (Hoihow, Hainan).—Stejneger, 1925, Proc. U. S. Nat. Mus., LXVI, Art. 25, p. 94 (Shanghai). 

Distetra sp. Ping, 1926, Trans. Sci. Soc. China, IV, p. 45, text fig. (Yenting, Chekiang). 

Description:—Maxillary bears 5 to 8 teeth in addition to poison-fangs; 

‘head moderate; body elongate, not slender anteriorly, compressed posteriorly, 

greatest diameter in adult two to two and a half times that of neck; second 
upper labial in contact with prefrontal; 7 or 8 upper labials, 3rd and 4th, 4th 

and 5th or 3rd to 5th entering orbit; 2 superimposed anterior temporals. Scales 
keeled or tuberculate, in (25) 27 to 35 rows on neck, 37 to 47 on body (increase 
8 to 14); ventrals 290-390, distinct throughout. Color variable but generally 

yellowish or olive with black bands more or less completely encircling the body, 



THE SNAKES 359 

sometimes a black ventral stripe; the black colors (especially of ventrum) tend 

to fade with age. Total length of male 1500, tail 130 mm.; of female 1885, tail 

135 mm. (Description based on that of Smith, 1926, p. 56.) 

) 

HOt) 
AL) aene 

Miaaveeeioe 
Neretatgranece q 

¢ 

Fic. 68. Hydrophis cyanocinctus, x2. a. Dorsal view of head. b. Ventral view of head. c. Lateral 

view of head. d.Cloacal region. e. Ventrals. f. Scales of middorsal row. Specimen from Japanese Empire. 

(From Maki.) 

Thirteen Hainan specimens have 29 to 31 scale rows on the neck and 309- 

381 ventrals (Boettger, 1888, p. 89, and Smith, 1926, p. 52), while two males 

from the Foochow region have 337 and 326 ventrals, scale rows 27-37-32 and 

27-41-35, respectively, the counts taken a head-length behind the head, at the 

largest part of the body, and a head-length before the vent (Pope, 1929, p. 472). 

This snake may attain a total length of 7 feet (Wall, 1921, p. 363). 

The scales and ventrals of the males have more strongly developed keels 

and tubercles (Stejneger, 1907, p. 429, and Wall, 1921, p. 362). 
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The hemipenis, scarcely forked at the tip, is entirely spinous, save at its 

base, where it is smooth, and at its extreme tip, where the spines are replaced 
by papilla-like processes. The spines are long and relatively uniform but de- 
crease in size distally. The sulcus is bifid near its extremity, its lips spinous. 
The smooth, basal region of the organ bears a small, smooth lip. (Description 

based on a specimen from Hainan Strait.) 

Distribution:—In China, this sea-snake has been reported from Hoihow; 

Hainan Strait; Foochow; Yenting in Chekiang; and Shanghai. 

Distributed from the Persian Gulf to Japan and the Indo-Australian 

Archipelago. In Japan, it is well known from Riu Kiu and Formosan waters. 

Habits and Habitat:—Smith (1926, p. 59) says that cyanocinctus ‘‘appears 

to be the commonest sea-snake in the Straits of Hainan.” 

From 3 to 15 young are produced at one time by this ovoviviparous snake 

(Wall, 1919, pp. 433-437, and 1921, l.c.). 

Material examined:—I have seen 3 specimens from Hainan, in the British 

Museum; 4 from Hainan Strait, in the Museum of Comparative Zodlogy; I 

each from Shanghai and Foochow, in the U. S. National Museum; and 3 from 

the region of Foochow, in the American Museum. 

Remarks:—Mr. Mangven Chang has kindly re-examined the Yenting 

snake described by Ping (1926, p. 45) and identified it as cyanocinctus. In his 

letter he states that a second specimen has been received from Yenting. 

106. Hydrophis melanocephalus Gray 

Plate XIX 

Hydrophis sublevis var. Melanocephala Gray, 1849, Cat. Snakes Brit. Mus., p. 53 (part: type locality, ‘Indian 

Pes oem Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 30 (Wenchow, 

Chekiang). 
Hydrophis melanocephalus Smith, 1926, Monogr. Sea Snakes, p. 64 (China; complete account). 

Description:—Maxillary bears 6 to 8 teeth in addition to poison-fangs; 

head small; body long and slender anteriorly, much compressed posteriorly, 
its greatest diameter 2 to more than 3 times that of neck; prefrontal in contact 

with second upper labial; 7 or 8, rarely 6, upper labials, 3rd and 4th or 3rd to 

5th entering orbit, last 2 or 3 very small; normally a single large anterior tem- 

poral. Scales usually keeled, in 23 to 27 rows on neck, 33 to 41 on body (in- 

crease 8 to 14); ventrals 289-358, distinct throughout, bicarinate. Color gray 

or olive above, yellowish or white below, with numerous blackish bands wider 

above and below and more or less confluent below; dark bands wider in 

juveniles. Total length of male 1130, tail 95 mm.; of female 1230, tail 90 mm. 

(Description based on that of Smith, 1926, p. 64.) 
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The hemipenis of a Riu Kiu specimen is much like that of the Hainan 
Strait H. cyanocinctus. 

Distribution:—In China, this species has been reported from Wenchow in 

Chekiang. It is known only from the seas about Formosa and the Riu Kiu 
Islands where it is apparently common. There is a record for the Pescadores 

Islands, and Smith (1926, p. 66) has examined specimens from ‘‘China”’ in the 

Berlin Museum. These might well have come from Formosa because that was 

formerly a part of China. 

Remarks:—Stanley (1914, p. 30) gives no description of his specimen from 

Wenchow, so there is no way of checking his identification. There is, however, 

no reason to doubt the occurrence of this locally distributed species on the coast 

of China. 

107. Hydrophis ornatus ornatus (Gray) 

Figure 69 

Aturia ornata Gray, 1842, Zool. Misc., p. 61 (type locality, Indian Ocean), 

Hydrophis ornatus Smith, 1926, Monogr. Sea Snakes, p. 81, fig. 24 (Tsingtao, Shantung; complete account). 

Description:—Maxillary bears 10 to 13 teeth in addition to poison-fangs; 

head large; body robust, not markedly elongate, the greatest diameter pos- 
teriorly about half that of neck; prefrontal normally in contact with second 

upper labial; 7 or 8 upper labials, 3rd and 4th entering orbit; 2 superimposed 

anterior temporals. Scales keeled, in 28 to 37 rows on neck in males, 31 to 45 

in females; 33 to 45 on body in males, 39 to 55 in females (increase 4 to 12); 

ventrals 209-260 in males, 236-312 in females, distinct throughout. Color pale 

grayish or olive above with broad dark bars or rhomboidal spots; yellowish or 
whitish below. Total length of male 950, tail 115 mm.; of female 860, tail 80 

mm. (Description based on that of Smith, 1926, p. 81.) 

Fic. 69. Hydrophis ornatus ornatus. x 1%. a. Dorsal view of head. b. Lateral view of head. c. Ventral 

view of head. U.S.N.M. No. 33933 from Ishigaki Island. (From Stejneger.) 

The Tsingtao female has 37 and 47 scale rows and 236 ventrals, while her 
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6 offspring average 300 mm. in length and have from 209 to 257 ventrals (counts 

taken on only five examples) (Smith, 1926, p. 83). 

Taylor (1922, p. 243) states that the female has only 2, the male 3 pairs 
of anals, while, in the former sex, the nasal is usually broken in two. He also 

examined adult females whose scales were devoid of tubercles. Maki (1931, p. 

188) finds that the anal scales of the male are more tuberculate than those of the 

female. 
The hemipenis of a specimen in the Museum of Comparative Zodlogy en- 

tirely lacking data, but identified as H. ornatus ocellatus, is generally spinous, 

the spines relatively uniform but reduced in size distally. The sulcus is divided 
near the tip of the organ and its lips bear small spines. There is a small, smooth 

fleshy lip on the smooth area at the base of the organ. 

Distribution:—This form has been reported only from Tsingtao in China. 
Distributed from the Persian Gulf to the Riu Kiu Islands; Formosa; and 

Shantung. There are numerous records for Ishigaki Island. 

Habits and Habitat:—Smith (1926, l.c.) lists 6 juveniles, 3 of each sex, as 

the young of the Tsingtao specimen in the Berlin Museum. 

This species ‘‘feeds for the most part on eels,’”’ but will take dead fish in 

captivity (Taylor, 1922, p. 245). 

Genus Lapemis Gray 

In addition to hardwickii, only one other species, curtus, is included in 

this genus. It is found from the Arabian coast to that of eastern Peninsular 

India. 

108. Lapemis hardwickii Gray 

Plate XX 

Lapemis hardwickii Gray, 1834, Illus. Ind. Zool., II, Col. Pl. Lxxxvu, fig. 2 (type locality, India).—Smith, 1926, 
Monogr. Sea Snakes, p. 108, fig. 32 (Tsingtao, Shantung; Formosa; complete account).—Maki, 1931, 

Monogr, Snakes Japan, p. 190, fig. 128, Col. Pl. yxrx (Tainan, Formosa). 

Description:—Maxillary bears 3 to 6 teeth in addition to poison-fangs; 

head large; body short, stout, diameter of neck half or more than half greatest 

diameter of body; prefrontal normally in contact with second upper labial, 
sometimes separated from it by a pseudo-loreal; 7 or 8 upper labials, 3rd and 

4th entering orbit; 2, rarely 3, anterior temporals. Scales in 23 to 31 rows on 

neck in males, 27 to 35 in females; 25 to 37 on body in males, 33 to 41 in 

females; each lowermost lateral scale with a tubercle which may be strongly 

spinous in adult males; ventrals, if present, 114-186 in males, 141-230 in 

females, not as large as adjacent scales except anteriorly, with 1 or 2 tubercles 

to a plate. Color variable but usually greenish or yellowish olive above, light 

below with pale olive to dark gray dorsal bars tapering to a point on the sides. 
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Total length 860, tail 85 mm. (Description based on that of Smith, 1926, p. 

109.) 
The two Tsingtao specimens, both males, have, respectively, 27 and 25 

rows of scales on the neck, 29 at the largest part of the body, and 148 and 153 

ventrals (Smith, 1926, p. 112). 

The hemipenis of a specimen of this species from Siam is figured by Cope 

(1895, Pl. xxx1, fig. 10). The organ is spinous with papilla-like processes at 

its extreme tip. The sulcus is divided near the end of the organ. 

Distribution:—L. hardwickii has been reported only from Shantung 

(Tsingtao), in China. 
Distributed from the Mergui Archipelago to China, the Philippines, and 

northern Australia. 

Material examined:—I have seen the specimen labeled Hongkong in the 

Museum of Comparative Zodlogy, and, even though there is no reason to 
doubt the presence of this species at Hongkong, the specimen in question is of 

very uncertain origin. 

Remarks:—The occurrence of this species in the waters surrounding For- 

mosa and washing the Chinese coasts to the north of that island has long been 
problematical, but Maki’s (1931, p. 190) record of a Formosan specimen, taken 

in 1929, and the Tsingtao examples in the Berlin Museum examined by Smith 
(1926, p. 112), go a long way toward solving this difficult problem. 

Genus Pelamydrus Stejneger 

Pelamydrus Stejneger, 1910, Proc. U. S. Nat. Mus., XX XVIII, p. 111, 

This genus is monotypic. 

tog. Pelamydrus platurus (Linnzus) 

Figure 70 

Anguis platura Linnezus, 1766, Syst. Nat., ed. 12, I, p. 391 (type locality unknown). 

Pelamis bicolor Martin, 1877, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XI, p. viii (Swatow, Kwangtung). 

Hydrus platurus Stanley, 1914, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLV, p. 30 (Pratas Id.); 1916, 

XLVII, p. xiv (Hoihow, Hainan).—Tchang, 1932, Bull. Fan Mem. Inst. Biol., III, p. 19 (Kwangtung). 

Pelamis platurus Smith, 1926, Monogr. Sea Snakes, p. 116, fig. 33 (complete account). 

Pelamydrus platurus Maki, 1931, Monogr. Snakes Japan, p. 192, fig. 129, Col. Pl. Lxx (Tamsuy and Kiirun, 

Formosa). 

Description:—Maxillary bears 7 to 11 teeth in addition to poison-fangs; 

head narrow, snout elongate; body greatly compressed, its greatest diameter 

posteriorly less than twice that of neck; second upper labial in contact with 

prefrontal; 7 or 8 upper labials, 4th and 5th usually separated from eye by 
suboculars; 2 or 3 small anterior temporals. Scales in 49 to 67 rows, each 

lowermost lateral scale with 2 or 3 small tubercles more strongly developed in 

males; ventrals 264-406, divided by a median suture or broken up. Color 
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extremely variable, but in Chinese and Japanese specimens there is usually a 

black vertebral stripe sinuous in outline or broken up posteriorly into spots; 

yellow on sides and below. Total length of male 720, tail 80 mm.; of female 

880, tailgo mm. (Description based on that of Smith, 1926, p. 117.) 

aed 
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Fic. 70. Pelamydrus platurus. x 1%. a. Dorsal view of head. b. Lateral view of head. c. Ventral view 

of head. (From Stejneger.) 

A specimen from Kwangtung has 51 scale rows but no differentiated ven- 

trals (Tchang, 1932, p. 20). 
The hemipenis of a specimen from the ‘‘Pacific Ocean”’ is figured by Cope 

(1895, Pl. xxxtt, fig. 5). The organ is spinous with papilla-like processes at 

its tip. The sulcus is divided at the extreme end of the organ. 

Distribution:—P. platurus has been recorded in China from Hoihow on 

Hainan; Swatow in Kwangtung; and Kwangtung. It is also reported from 

Pratas Island. 

There are stray records for this species as far north as the main Japanese 

Islands and even Possiet Bay, but no specimen has been secured in the latter 

bay within the last fifty years (Emelianov, 1929, p. 83). The Formosan records 

are numerous enough to prove that platurus regularly reaches the seas sur- 

rounding that island. Horikawa (1930, p. 20) gives a recent record for the 
Pescadores Islands. 

This, the most widely ranging sea-snake and the only one that has crossed 

the Pacific, is found throughout the Indo-Australian seas, northward to Japan 

and China, and eastward to the American coasts. 

Habits and Habitat:—Wall (1921, p. 423) records data indicating that the 
young of this ovoviviparous species are born in the spring (March and April) 

about Ceylon. One female examined by him held 2 advanced embryos 244 and 
254 mm. in length. It was killed near Ceylon on March 9g. 
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Material examined:—I have seen two examples with no more definite 

locality than China, one in the British Museum, and the other in the U. S. 

National Museum. 

Genus Microcephalophis Lesson 

In addition to gracilis, this genus includes only cantoris, which is distrib- 

uted from the coasts of India and Burma to those of the Malay Peninsula. 

110. Microcephalophis gracilis gracilis (Shaw) 

Plate XXI 

Hydrus Gracilis Shaw, 1802, Gen. Zool., III, p. 560 (type locality not given). 

Hydrophis (Microcephalophis) gracilis Boettger, 1888, Ber. Offenbach. Ver. Naturk., XXVI-XXVIII, p. 90 

(Hainan). 

Microcephalophis gracilis Smith, 1926, Monogr. Sea Snakes, p. 121, fig. 34 (Hainan Strait and Hongkong; com- 

plete account). 

Description:—Maxillary bears 5 or 6 teeth in addition to poison-fangs; 
head very small; snout projecting beyond lower jaw; body long and exces- 

sively slender anteriorly, much compressed posteriorly, its greatest diameter 
4or 5 times that of neck; second upper labial usually in contact with prefrontal; 

6 upper labials, 3rd and 4th entering orbit; anterior temporals single. Scales 
in 17 to I9 rows on neck, 30 to 36 on body (increase 12 to 16), tuberculate or 

with denticulate keels; ventrals 220-287, entire anteriorly, divided posteriorly. 
Color in young black with whitish dorsal bands or oval lateral spots anteriorly, 
more or less completely banded posteriorly; markings become indistinct with 

age. Total length of male 950, tail 80 mm.; of female 1025, tailo5 mm. (De- 
scription based on that of Smith, 1926, p. 121.) 

The two Hainan specimens reported by Boettger (1888, p. 90) have 19 

rows of scales on the neck, 261 and 291 ventrals, while a female from Hainan 

Strait has 17 and 33 scale rows and 278 ventrals, a male from the same locality 

19, 33 and 244, scale rows and ventrals, respectively (Smith 1926, p. 123). 
The tubercles or keels of the scales are more prominent in adult males 

(Wall, 1921, pp. 327 and 330). 

The hemipenis is entirely spinous except at its base where it is smooth. 

The spines are uniform save for a general reduction in size distally. The sulcus 
is divided near the tip of the organ, its lips not conspicuous or raised. (De- 
scription based on a specimen from Perak.) 

Distribution:—This remarkable snake has been secured repeatedly in the 

seas surrounding Hainan. There is a single Hongkong record that is at least 
questionable. 

Distributed from the Persian Gulf to China and New Guinea. 

Habits and Habitat:—This species feeds on eels and produces from 1 to 6, 
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usually 2, living young at a time, which are born in July and August in the seas 

about Peninsular India (Wall, 1918, p. 602, and 1921, pp. 326 and 327). 

Material examined:—I have seen one immature specimen collected by 
Smith in the Hainan Strait and now in the British Museum, and the Hongkong 

example in the Museum of Comparative Zodlogy. This Hongkong gracilis has 

been examined by Smith (1926, p. 123) and referred to above. 

Family AMBLYCEPHALID/ 

This family, as here understood, includes only two genera, namely, Haplo- 

peltura with its single species, boa, found in the Malay Peninsula and Archi- 

pelago, and Amblycephalus. ‘These snakes bear remarkable external resem- 
blance to New World species of the genera Sibynomorphus and Dipsas; in fact, 

Boulenger (1896, p. 439) included these two genera, together with Pseudopareas, 

in the Amblycephalide. Dunn (1928, p. 19) has recently commented on this 

question. 

Genus Amblycephalus Kuhl 

Amplycephalus Kuhl, 1822, Isis, p. 474 (nomen nudum), 
Amblycephalus Boie, 1827, Isis, p. 519 (type, A. laevis), 
Pareas Wagler, 1830, Nat. Syst. Amphib., p. 181 (type, Dipsas carinata). 

Eberhardtia Angel, 1920, Bull. Mus. Hist. Nat., Paris, XXVI, p. 291 (type, E. tonkinensis), 

This genus is distributed from the Eastern Himalayas across Burma and 
southern China to Formosa, thence southward into the Malay Archipelago. 
Like Trimeresurus, it calls for much further study because the characters dis- 

tinguishing its various species are not like those of snakes in general and have 

caused much confusion in regard to the status of certain forms. 

A. macularius has been collected in Burma not far from the western border 

of Yunnan but no actual Chinese record exists (Wall, 1926, p. 566). 
The snakes of this genus apparently subsist entirely on snails and slugs 

(Werner, 1912, pp. 399-400, and Wall, 1922, p. 21, 1926, p. 566; also below). 

Their long, slender, delicate teeth seem well adapted to the diet of slugs and 

snails. 

Oxsvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Size small; body usually much compressed; head distinct from neck, snout blunt; no 

mental groove; internasal in contact with loreal; scales in 15 rows throughout. 

Key FoR IDENTIFICATION OF CHINESE SPECIES 

I. Loreal broadly entering eye; preocular absent 

A. Ventrals 175-189; subcaudals 63-69; upper labials eight; 

BCAICS SMOOEN a: stages dco ole Sia ersiche etka IRC TeG sa tebe cae ws he wel aie aunts boulengert, p. 367 

B. Ventrals 151-160; subcaudals 48-60; seven or eight upper 

labialss*middorsal scalesitkeeledise)yaem ames sie tom «seein stanleyi, p. 376 
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II. Loreal excluded from or barely entering eye; preocular present 

A. Uniform dark grayish brown above, a few black scales with 

white proximal tips scattered along the dorsum, these scales 
sometimes more or less regularly disposed to form narrow 

cross-bands; top of head devoid of pattern............... moellendorffi, p. 373 

B. Light tawny brown above with numerous, irregular black 
spots or cross-bands which may (in niger) be predominant; 

head tawny brown with a black or blackish pattern (quite 

black in niger) 

1. Predominantly black above; head black, without pat- 

tern; ventrals 165; subcaudals 64.................. niger, Pp. 375 

2. Predominantly light tawny brown above; head tawny 
brown with a black or blackish pattern; more than 165 

ventrals 

a. Tip of loreal entering eye; ventrals 171-176; 

scalespiceeledinmyapuasies ciaiskiia sisisne, cregetors sa tye parecet yunnanensis, p. 381 

b. Loreal excluded from eye (or occasionally entering 

it in chinensis); ventrals 175-194; scales smooth 

(sometimes weakly keeled in chinensis) 
(1) Seven to 9 maxillary teeth............... tonkinensts, p. 378 

(2) Four to 6 maxillary teeth 

a’. Ventrals 175-180; subcaudals 60-74. . chinensis, p. 369 

b’. Ventrals 180-194; subcaudals 72-93. . kuangtungensts, p. 371 

The above key cannot be expected to work in every case because many 

characters are extremely unstable in Amblycephalus and sutures not easily 

followed between the unusually thin and delicate head plates. However, until 

much more is known of these interesting snakes, their rather restricted ranges 

should help a great deal in identifications. Acquisition of new material from 

intermediate regions may show that some of the forms now granted specific 

status must be reduced to subspecies or even to synonymy. I strongly suspect 

that yunnanensis and niger will prove to be identical. 

111. Amblycephalus boulengeri Angel 

Figure 71 

Amblycephalus Boulengeri Angel, 1920, Bull. Mus. Hist. Nat., Paris, XXVI, p. 113 (type locality, Kweichow).— 

Pope, 1929, Bull. Amer, Mus. Nat. Hist., LVIII, p. 459, fig. 15 (Luanshihkou, Szechwan). 

Amblycephalus chinensis Schmidt, 1927, Bull. Amer. Mus, Nat. Hist., LIV, p. 540 (part: Luanshihkou). 

Description:—Upper labials 8, excluded from orbit; loreal enters orbit; 

preoculars absent; anterior temporals 2; posterior temporals 2; scales smooth, 
in 15 rows throughout, vertebral row not enlarged; ventrals 177; subcaudals 

63; total length 495 mm. (Description based on the female from Luan- 

shihkou.) 
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Angel’s two adult cotypes measure 470 and 460 mm. total length, 103 and 

93 mm. tail length, respectively. 

The value of the following characters that seem to be characteristic of 

boulengeri requires further study: 

1. The imbricate condition of the anterior lower labials (Pope, 1929, p. 459). 

2. The relatively large size of the sixth or seventh lower labial. This character holds 

good for the four specimens of boulengeri that I have seen but does not always serve to dis- 
tinguish it from chinensis, this labial often being enlarged in that form. 

3. The number of lower labials in contact with the anterior chin-shields (Pope, 1929, 
Lic): 
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Fic. 71. Amblycephalus boulengerit. x4. a. Dorsal view of head. b. Ventral view of head. c. Lateral 

view of head. A.M.N.H. No. 23505 from Luanshihkou, Szechwan. 

A translation of the original description, based on the three cotypes, 

follows: 

Rostral slightly broader than high, a little visible from above; internasals shorter than 

the prefrontals, which are broadly in contact with the eye; frontal six-sided but of a triangular 

aspect, notwithstanding the obtuse angle formed by its suture with the prefrontals; parietals 
larger (114 times) than the frontal; loreal touching the eye, longer than broad, but higher 
in front than behind; no preocular or postocular; two suboculars whose very narrow suture is 

just below the center of the eye, separating it clearly from the labials. The posterior subocu- 

lar extends considerably farther up the eye than the anterior, thus replacing the missing 

postocular. Temporals 2+ 3. Eight upper labials, the eighth a good deal longer than 

the preceding ones. The two anterior lower labials meet behind the symphysis. Three pairs 

of chin-shields, the first pair larger than the other two. Scales in 15 rows, perfectly smooth. 
Ventrals 175-189. Anal simple. Subcaudals 65-69. Body compressed. 

Very light brown on the dorsal surface of the body, scarcely paler below. On each side 

of the head a narrow dark brown line, more or less interrupted, extends from the posterior 

border of the eye to the angle of the mouth. Above, another stronger line, starting from the 
supraocular plate, proceeds along the head on the side of the parietals and then along the 

neck, where it is soon interrupted to form irregular spots which become more and more at- 

tenuated and disappear as they approach the end of the body. The ground color, above and 
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below, is speckled with numerous and fine dark brown points, which are larger and also 
grouped in small spots on the head plates. On a young individual this system of coloration 

is more distinct, the lines and spots of the anterior portion are better defined and show more 

plainly on the ground color. 

Distribution:—A. boulengeri is known only from the type locality (Kwei- 

chow) and the region of Wanhsien (Luanshihkou) in eastern Szechwan. 

Habits and Habitat:—The Luanshihkou specimen was taken at an altitude 

of about 3000 feet. 

Material examined:—I have seen the 3 cotypes, in the Paris Museum; and 

the specimen from Luanshihkou, in the American Museum. 

Remarks:—It is entirely possible that boulengeri is very closely allied to 
chinensis, but until proof of such alliance is forthcoming I prefer to give bou- 

lengeri full specific rank. A comparison of hemipenes would doubtless do more 
than anything else to settle this question. 

112. Amblycephalus chinensis Barbour 

Plate XXII, A 

Amblycephalus chinensis Barbour, 1912, Mem. Mus. Comp. Zool., XL, p. 132, Col. Pl. 11 (type locality, Luluping, 

Szechwan).—Stejneger, 1925, Proc. U. S. Nat. Mus., LXVI, Art. 25, p. 93 (Sungpan road, 50 miles north- 

west of Kwanhsien, Szechwan), 

Description:—The original description of the type specimen, a female, 

follows: 

Rostral not quite as deep as broad; internasals not half as long as prefrontals; latter 

entering orbit; frontal slightly longer than broad, longer than its distance from the end of the 

snout, much shorter than the parietals; loreal present but excluded from entering orbit by two 

rather small preoculars; two postoculars, which on one side are fused into one; temporals 

2 + 3; seven upper labials of which the fourth barely enters the orbit on one side, while on 

the other all are excluded by the extended inferior prefrontals and postfrontals; three pairs 

of large chin-shields, anterior longer than broad and in contact with the symphysial. Scales 

in 15 rows, smooth; three rows of vertebrals slightly enlarged. Ventrals 180; anal entire; 

subcaudals 60. 
Color:—brown above, with vertical blackish bars on the sides; a black line from eye ex- 

tending along nape, which is connected with its fellow on the opposite side by a black line 

which curves forward so as to almost touch the parietals; another black line from the eye to 

the angle of the mouth; yellowish below with very scattered dots of blackish brown. 

The maxillary teeth of the type are 5-6. 

Table XLVII shows the detail of structure in a series of eleven Szechwan 

specimens, only one of which (No. 67815, Stejneger, 1925, p. 93) has been re- 

ported in the literature. In this series the middorsal scale row is not or only 

very slightly enlarged. 

Distribution:—A. chinensis is known from Luluping, the type locality, 
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which is situated east and a little south of Washan at about 103° 15’ E. Longi- 

tude; and from the six other Szechwan localities given in Table XLVII. 

Habits and Habitat:—This snake, like others of the genus, apparently 

inhabits mountains. The altitude of the type locality is 4250 feet (Pratt, 1892, 

p. 111), and the species has been taken as high as 6000 feet (U.S. Nat. Mus. No. 

79347). 
The type holds 4 well-developed eggs containing embryos still in the 

earliest stages of development. 

Material examined:—I have seen the type, in the Museum of Comparative 

Zodlogy; and 11 specimens from Szechwan, in the U. S. National Museum 

(see accompanying table). 

113. Amblycephalus kuangtungensis Vogt 

Figure 72 

Amblycephalus kuangtungensis Vogt, 1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 141.—Meell, 1922, 

p. 125 (type localities, Suliukuan, Lofaoshan, Kwangtung, 500 meters, Lungtou, Kwangtung, 600 meters).— 

Pope, 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 460, fig. 16 (Chungan Hsien, Fukien). 

Amblycephalus monticola kuangtungensis Mell, 1930, Sitzber. Ges. Naturf. Freunde Berlin, p. 326 (Yaoshan, 

Kwangsi).—Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 134 (Lohsiang, Kwangsi). 

Amblycephalus monticola kwangtungensis Mell, 1931, Lingnan Sci. Journ., VIII, p. 217. 

Description:—Upper labials 7, sometimes entering, sometimes excluded 

from orbit; loreal excluded from orbit; preoculars present; anterior temporals 

2, rarely 1; posterior temporals 3; scales smooth, in 15 rows throughout, verte- 

bral row enlarged or not; ventrals in males 182-185; females 183-188; sub- 

caudals in males 83-88, females 72-77; total length in males 580 and 342, 

females 640, 568 and 492 mm. (Description based on five specimens from 

Chungan Hsien.) 
The maxillary counts in four of the Chungan Hsien specimens are 4-6, 5-6, 

6-6 and 6-6 (7). The teeth cannot be counted in the fifth. Fan (1931, p. 135) 
gives the ventral and subcaudal counts of four males and three females from 

Lohsiang as follows: ventrals in males 184-188, females 185-194; subcaudals 

in males 88-93, females 81-89. 
A translation of the original description based almost entirely on Berlin 

Museum No. 27661, a male, follows: 

The rostral is somewhat broader than high, the internasals one-third shorter than the 

prefrontals, the longitudinal sutures of these pairs of scales are equal. The prefrontals reach 

the eye, which is surrounded by a small preocular in front, a long, narrow subocular and a 

small postocular. The frontal is hexagonal and is one and a half times as long as broad, as 

long as the parietals. The supraoculars are small, the small loreal does not reach the eye. 

Temporals 2 + 3, 7 supralabials, 7-8 sublabials and three pairs of submentals. The scales 

are smooth and disposed in 15 rows; the vertebral row is enlarged. Ventrals 180-188, sub- 

caudals 78, anal undivided. 
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Fic. 72. Amblycephalus kuangtungensis, x4. a. Dorsal view of head. b. Ventral view of head. c. Lat- 

eral view of head. A.M.N.H. No. 34600 from Chungan Hsien, Fukien. 

The color of the dorsal surface is brown, the head is speckled with numerous black dots. 

From the eye a black stripe extends along the parietal edge to the end of the parietals, a 

second fine, brown, interrupted stripe from the eye to the angle of the mouth. On the back two 

rows of alternating dorsolateral spots form a zig-zag line. The ventral surface is light brown 
with isolated brown dots. Total length 43.5 cm.; tail 10.5 cm. 

The hemipenis extends to the ninth to tenth subcaudal plates and is forked 
opposite the fifth. It is entirely devoid of spines, but calyculate from a point 
about opposite the forking to the end of the organ. The calyces are large and 

relatively uniform in size but without scalloped edges. Proximal to the calyc- 

ulate region, the hemipenis, save for a short, smooth area at its very base, is 

beset with a mixture of irregular longitudinal ridges and papilla-like processes. 
The lips of the sulcus are moderately conspicuous. (Description based on a 

specimen from Chungan Hsien.) 

Distribution: —A. kuangtungensis is known only from Chungan Hsien in 

Fukien; Lofaoshan and Lungtou in Kwangtung; and Lohsiang in Kwangsi. 

Habits and Habitat:—I found this snake only in the high mountains about 

Kuatun (1929, p. 461), while Mell (1922, p. 125) secured it at altitudes of 500 

and 600 meters in Kwangtung. 

On August 23, four white eggs were brought in at Kuatun. The eggs, one 

of which measured 25 x 15 mm., contained advanced, pigmented embryos. The 
embryos measure from 156 to 166 mm. in total length (Pope, 1929, l.c.) and 

close examination reveals an egg-tooth on each. 
A. kuangtungensis, when suddenly surprised, sometimes falls to the ground 

to remain in a semi-rigid condition suggesting a decayed twig (Mell, 1929, p. 
234). Haplopeltura boa, an amblycephalid of the East Indies, exhibits the same 

interesting behavior (Taylor, 1922, p. 282). A. kuangtungensis does not 

attempt to bite or defend itself in any way when handled (Pope, 1929, p. 463). 
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Material examined:—I have seen No. 27661 and 2 additional Kwangtung 
specimens, in the Berlin Museum; and 5 from Chungan Hsien, in the American 

Museum. 

Remarks:—It is possible that the Chungan Hsien material should be 

separated subspecifically from that of more southern origin (Kwangtung and 

Kwangsi). 

114. Amblycephalus moellendorffi (Boettger) 

Plate XXII, B, C, D, E, F and G 

Pareas Moellendorffi Boettger, 1885, Ber. Offenbach. Ver. Naturk., XXIV-XXV, p. 125 (‘‘Ad urbem Canton nec 

non in regno Siam.” No. 9443, 1a from ‘‘Sud-China” designated by him, 1898, p. viii, as type; 1898, p. 

128, this specimen listed from Lofaoshan, which is therefore the true type locality).—Cope, 1895, Proc. 

Acad. Nat. Sci. Phila., XLVI, p. 424 (Hainan; hemipenis; anatomy). 

Amblycephalus moellendorffii Sclater, 1891, List Snakes Ind. Mus., p. 67 (Tenasserim).—Schmidt, 1927, Bull. 

Amer. Mus. Nat. Hist., LIV, p. 457 (Hainan).—Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., 

No. 11, p. 132 (Lohsiang, Kwangsi). 
Amblycephalus moellendorfi Boettger, 1898, Kat. Rept. Mus. Senckenberg, II, p. viii (No. 9443, 1a designated 

as type; p. 128, type listed from Lofaoshan, Kwangtung, and additional material listed from Hongkong 

and Siam). 

Description:—Upper labials 7, rarely 6, excluded from orbit; loreal ex- 

cluded from orbit; preoculars present; scales in 15 rows throughout, smooth, 

vertebral row not enlarged; ventrals in males 139-142, females 147-150; sub- 

caudals in males 52-58, females 41-43; total length of five males 364, 356, 351, 
306 and 281 mm. (Description based on seven specimens from Hainan.) 

The maxillary teeth in five specimens of the above series are 4-4; 4-? in 

two; 4-5; and 3(+?)-3(+?). In moellendorffi, the characteristic arrangement 
of the temporals is as follows: A narrow elongate scale, rarely divided, lies 

along the outer side of the parietal, thus occupying the usual position of the 

upper anterior and posterior temporals. A single lower anterior temporal, also 

in contact with the band-like postocular, separates this elongate temporal from 
the sixth upper labial. 

The ventral and subcaudal counts of Fan’s (1931, p. 134) Lohsiang series 

are: ventrals in eight males 136-143, in five females 143-153; subcaudals in 

eight males 51-57, in five females 35-40. 

Small tubercles are present on the chin-shields of adult males. 

A translation of the original description follows: 

Differs from P. carinatus (Schleg.) [Amblycephalus carinatus] in the middle row of smooth 

scales not enlarged, the frontal little longer than broad, the small supraoculars, the parietals 

much longer than the frontal. Frenal longer than high, orbit surrounded below and poste- 
riorly by a ring of confluent scales excluding the supralabials; a single preocular. Supralabials 

7, of which the posterior two are much lower than the anterior. Very narrow temporals, 

2-+ 3. Three pairs of broad chin-shields. Sq. 15; G. 0, V. 150, A. 1, Sc. 37/37. 

Fuscous gray, ornamented above with numerous (40-45), more or less distinct, inter- 

rupted, black transverse bands spotted with white; below, yellow, irregularly spotted with 
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grayish-black, especially on the sides of the ventrals. Labials yellow, with fuscous gray 
sutures. 

The hemipenis of moellendorffi has been described (1895, p. 424) and figured 

(1895, Pl. xv, fig. 12) by Cope. His figure is good save that the papilla-like 

structures of the middle third are entirely too conventionalized in size and 
arrangement. 

Distribution:—This species is known in China only from Lofaoshan in 
Kwangtung; Lohsiang in Kwangsi; and Hainan. 

The general distribution of moellendorffi is somewhat problematic but it 
seems to range rather widely over the peninsula of southeastern Asia (Wall, 
1922, p. 24, and Smith, 1930, p. 88). I believe that it is often confused with 
macularius and allied forms. 

Habits and Habitat:—Wall (1903, p. 97) found this snake common on 
Hongkong where he collected ten specimens ‘“‘in low jungle on the slopes of the 
Peak.’’ Smith (1923, pp. 197 and 204) secured it near the Wuchih Mts. of 
Hainan, 450-600 meters above sea-level. These as well as other records indi- 

cate that it is essentially a mountain snake, but its presence at Nodoa, where a 
specimen was caught in the Mission hospital, proves that it also occurs inopen 
rolling country of low altitude. It was not common about Nodoa, however. 

The stomach of a Hainan specimen (American Museum No. 27771) con- 
tained remains of a land snail. 

Bungarus multicinctus may be numbered among the enemies of moellen- 
dorffi because a half-digested moellendorfi was taken from the stomach of a 
Hainan krait in the American Museum. 

A female secured at Nodoa the third week of July appeared to be gravid 
but escaped before her condition had been more positively determined. A 

Lofaoshan specimen in the Senckenbergisches Museum, Frankfort, contains 2 
well-developed, very elongate eggs, each about 25 mm. long. 

A Nodoa example when handled exhibited no defensive behavior other 

than an effort to escape. 

Material examined:—I have seen the following specimens from China: 7 
from Hainan, in the American Museum; 1 from Lohsiang, in the Museum of 

Comparative Zoélogy; and 1 from the same locality in the U. S. National Mu- 

seum; the type and another specimen from Lofaoshan, 2 from Hongkong and 2 

from an undetermined locality, in the Senckenbergisches Museum, Frankfort. 

Remarks:—Although Boettger states under his original description that 
the latter is based on a specimen from Siam, his statement is apparently errone- 
ous, because the ventral and subcaudal counts in his description exactly agree 
with those of the specimen from ‘‘Sitid-China”’ (Lofaoshan) which he later (1898, 
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p. viii) designated as type. Further evidence of his mistake is shown by the 

presence of well-preserved Canton region material in the collection of the 

Senckenbergisches Museum, although Boettger specifically stated that his 

Chinese specimens were badly dried up. 

Dr. Mertens has very kindly assisted me in this problem (1933). 

115. Amblycephalus niger Pope 

Figure 73 

Amblycephalus chinensis Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 540 (part: Yunnanfu). 

Amblycephalus niger Pope, 1928, Amer. Mus. Novitates, No. 325, p. 4 (type locality, Yunnanfu); 1929, Bull, 

Amer. Mus. Nat. Hist., LVIII, p. 461, fig. 17 (amplified description of type). 

Description:—The original description of the type specimen, a male, 

follows: 

Rostral as broad as deep; internasals in contact with loreal and half as large as prefron- 

tals which enter the orbit; frontal, without its posterior projection, about as broad as deep, 

much shorter than, but about as wide as parietals which are as long as their distance from 

tip of snout. Loreal widely separated from eye by a distinct preocular and enlarged end of a 

subocular; a long, narrow scale separates eye from upper labials; anterior temporals 2, sep- 

arated from eye by narrow scale below, wider one above; posterior temporals 3-3. Upper 
labials 7-7; lower, 7-7, first pair narrowly in contact behind mental; first 4 in contact with 

anterior chin-shields which are longer than broad; second pair slightly broader than long, third 
much broader than long; diameter of eye equals half interorbital space. Scales in 15 rows, 

vertebral row not enlarged. Ventrals 165; subcaudals 64; anal entire. Total length 502 mm., 

0.22 occupied by tail. 
The solid black of the top of the head extends down about to the loreal and lower anterior 

temporal where it begins to break into profuse spots which in turn become less profuse until, 

on the upper labials, they are sparse. On the lower labials and chin-shields the spots are re- 

duced to a little scattered speckling. The neck and back are black but the black is broken 

on the sides by very irregular, light areas extending upward from the light ventrals, and sug- 

gesting the remnants of bands that have all but disappeared. Toward the tail these light 

areas are much more marked than they are anteriorly. The belly is light except for very 

irregular, sparse mottling mostly in the form of spots or narrow intrusions of the black of the 

dorsum. The tail is uniformly black with a little light mottling on the first 10 to 12 sub- 
caudals. 

The type was described as a female with 17 rows of scales. Both of these 

errors have been corrected above. Seven rows of scales are keeled at midbody. 

The maxillary teeth are 6-7 in the type. 

The hemipenis is spineless, extends to the ninth subcaudal plate and is 
forked opposite the fourth. Along the entire basal section as far as the point 

of forking, are numerous prominent but short longitudinal folds and papilla- 

shaped processes. These rapidly give way to large smooth-edged calyces that 

continue with little change in size to the extremity of the organ. The lips of 

the sulcus are not conspicuous. 
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Fic. 73. Amblycephalus niger. Type. x4. a. Dorsal viewofhead. b. Ventral view of head. c. Lateral 

view of head. 

Distribution:—A. niger is known only from the type specimen secured at 

Yunnanfu by John Graham. 

Habits and Habitat:—This species is very probably the form prevalent on 

the Yunnan plateau. 

116. Amblycephalus stanleyi Boulenger 

Figure 74 
Amblycephalus stanleyt Boulenger, 1914, Ann. Mag. Nat. Hist., (8) XIV, p. 484 (type locality given as N. W. 

Fukien but the type actually came from Kuatun).—Pope, 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 462, 

fig. 18 (Chungan Hsien, Fukien). 
Amblycephalus sinensis Stanley, 1916, Journ. N.-China Br. Roy. Asiat. Soc., (N.S.) XLVII, p. 83, Pl. (type 

locality, Kuatun hills, Fukien). 

Amblycephalus (formosensis) stanleyi Mell, 1931, Lingnan Sci. Journ., VIII, p. 217. 

Description:—Upper labials 7, rarely 8, excluded from orbit; loreal enters 

orbit; preoculars absent; anterior temporals I or 2; posterior temporals 3, 

occasionally 2, very rarely 1; scales in 15 rows throughout, 5 to 7 feebly keeled, 

vertebral row not enlarged; ventrals in males 151-160, females 157-160; sub- 

caudals in males 58-60, females 48-53; total length in males 468, 296, 236 and 

216 mm., females 375, 224, 215 and 189 mm. (Description based on eight 

specimens from Chungan Hsien.) 
Stanley (1916, p. 83) gives the maxillary tooth count as 6, but examination 

of the Chungan Hsien series shows that the number varies from 4 to 6, with 

counts of individual specimens as follows: 4-4 in two, 4-? in one, 5-5 in two, 
5-6 in one and 6-6 in two. The head pattern in this series is remarkably con- 

stant. 

The original description of the type specimen, a male, follows: 

Rostral slightly broader than deep, scarcely visible from above; internasals much 
shorter than the prefrontals, latter entering the eye; frontal hexagonal, once and a half as 

long as broad, longer than its distance from the end of the snout, shorter than the parietals; 

loreal longer than deep, entering the eye; no preocular; one postocular and two suboculars, 
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Fic. 74. Amblycephalus stanleyi. x4. a. Dorsal view of head. b. Ventral view of head. c. Lateral 

view of head. A.M.N.H. No. 34601 from Chungan Hsien, Fukien. 

separating the eye from the upper labials; temporals 2 + 3, seven upper labials, last very 

long; first lower labial forming a short suture with its fellow behind the symphysial; three 

pairs of large chin-shields, the first longer than broad. Body compressed. Scales in 15 rows, 

dorsals (5 or 7 rows) feebly keeled. Ventrals 155; anal entire; subcaudals 57. Pale buff above, 

yellowish white beneath; a large black blotch on the upper surface of the head, from behind 

the internasal shields to the nape, where it divides into two longitudinal bands; more or less 

regular transverse series of black spots on the body, some forming interrupted cross-bands; a 

black streak on each side of the head, from the eye to the nuchal band; lower parts with 

black dots. Total length 440 mm.; tail 95. 

The hemipenis extends to the seventeenth subcaudal plate and is forked 
opposite the sixth. It is calyculate and devoid of spines. The calyces arise a 
short distance beyond the point of forking, and persist nearly to the tip of the 

organ. They are large and nearly uniform save for a distinct reduction in size 
distally. Their unusually loose walls are not scalloped but have sinuous edges. 
The lips of the sulcus are prominent proximally, inconspicuous distally, and 
calyculate in the calyculate region. (Description based on a specimen from 

Chungan Hsien.) 

Distribution:—A. stanleyi has been collected only in the mountains about 

Kuatun and Sanchiang, Fukien. 

Habits and Habitat:—I found this species only in the high Kuatun-San- 

chiang mountains. All the specimens handled were docile and neither bit nor 

showed any defensive behavior whatsoever (Pope, 1929, p. 463). 

The stomachs of two Chungan Hsien specimens held each a slug, probably 

of the family Limacidz, while an unidentifiable slug was found in another indi- 

vidual, No. 29943. 
American Museum No. 29943 was retrieved from the stomach of a Dinodon 

flavozonatum. 
I (1929, l.c.) secured the following data on the breeding habits of stanleyz: 

On August 20 six white eggs were bought at Kuatun (No. 34610). They evidently belonged 
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to one batch and their greater diameter ranged from 24 to 26 mm., the lesser from 12 to 13.2. 

On the 25th another lot containing 4 white eggs was secured. These (No. 34611) ranged from 

22 to 26.2 mm. in greater, and from 14 to 15.5 mm. in lesser diameter. These eggs were said 

to have been dug up by men weeding the high Kuatun tea fields. There is little reason to 

doubt the report. Probably the snakes inhabit the scrubby, bushy, growth of the Kuatun 

valley. No. 34492, two well-developed but unpigmented embryos from a lot of 12 eggs, 

is dated August 16 and 19. 

Egg-teeth are evident in all of these three lots of embryos. The six eggs, 

American Museum No. 34610, contained well-pigmented embryos remarkably 

uniform in size, measuring respectively 136, 136, 135, 135, 135 and 132 mm. in 

total length. 

Material examined:—I have seen the type, in the British Museum; and 8 

specimens from Chungan Hsien, in the American Museum. 

Remarks:—Stanley’s (1914, p. 31) ‘‘Amblycephalus sp. n.?” probably refers 

to the present form. 

A. stanleyi was associated with formosensis by Mell (1931, p. 217) but on 

what grounds I do not know. The unusually long hemipenis of stanley: must 
not be forgotten when questions of relationships are under consideration. 

The specimen mentioned above (American Museum No. 29943) that had 

been devoured is interesting in being an hermaphrodite. The hemipenes are well 

enough developed to exhibit their characteristic structure and, indeed, it was 
solely by examination of these organs that I was enabled to identify this 

headless and partly digested specimen previously referred to as ‘‘Holarchus 
(species?)’’ (Pope, 1929, p. 453), while the oviducts contain six fully formed and 
apparently normal eggs. One of these measures I9 x 8 mm. and is equaled in 

size by at least two others. Gross examination fails to reveal any sign of 

embryo in one egg dissected. 

117. Amblycephalus tonkinensis (Angel) 

Figure 75 

Eberhardtia tonkinensis Angel, 1920, Bull. Mus. Hist. Nat., Paris, XXVI, p. 291, figs. 1-3 (type locality, Laokay, 

Tongking); 1929, Bull. Mus. Hist. Nat., Paris, (2) I, p. 80 (Laos). 

Amblycephalus carinatus hainanus Smith, 1923, Journ. Nat. Hist. Soc. Siam, VI, p. 204 (type locality, Wuchih 
Mts., Hainan, 1300 meters). 

Description:—Upper labials 8, excluded from orbit; loreal excluded from 
orbit; preoculars present; anterior temporals 2; posterior temporals 3; scales 
smooth, in 15 rows throughout, vertebral row enlarged; -ventrals 194; sub- 

caudals 93. (Description based on the type of A. carinatus hainanus, a male.) 

Smith (1923, p. 204) describes a female paratype of hainanus from the 
Wuchih Mountains as having 191 ventrals and 82 subcaudals, while these 

counts in a male and female from Laos (Angel, 1929, p. 80) are 191, 93, and 186, 
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80, respectively. The Laos examples agree very well with the type of tonkin- 

ensis (Angel, 1929, l.c.). 

Fic. 75. Amblycephalus tonkinensis. Type. a. Lateral view of head. b. Dorsal view of head. c. Ventral 
view of head. (From Angel.) 

A translation of the original description, based on the type specimen, a 
female, follows: 

Body elongated, strongly compressed, the tail comprising a fourth of the total length. 

Eye moderate; its diameter, carried forward, reaches to the anterior side of the nostril. Ros- 

tral one and a half times as broad as high, slightly visible from above. Internasals half as 

long as the prefrontals. Frontal longer than broad; its breadth is equal to the distance from 

its anterior angle to the tip of the snout. Parietals one and a third times as long as the frontal. 
Nasal entire. Loreal longer than high, separated from the eye by two preoculars. Two post- 

oculars, and one subocular separating the eye clearly from the labials. Temporals 2 + 2, the 
lower ones considerably larger than the upper. Seven upper labials, the seventh very long. 

The two anterior lower labials are in contact behind the symphysis. Three pairs of chin- 

shields, the anterior pair longer than broad. Scales smooth, without apical pits, in 15 rows, 

the vertebral row slightly enlarged. Ventrals: 194. Anal entire. Subcaudals: 88. 

Above and below, the ground color is light yellowish, faintly roseate. The dorsal and 
lateral areas are finely speckled with very small brown points, everywhere equally distrib- 

uted. On the head plates these points are enlarged into small spots. Two parallel brown 

lines, starting from the posterior part of the supraocular plates, border the head and terminate 

in front of the neck. Two other bands on the nape form a A, whose point begins on the pos- 
terior part of the parietals. A number of larger points form the outline of a band passing 

from the eye to the corner of the mouth. On the back and tail irregular, transverse, brown 
bands end on the border of the ventrals and nowhere have a greater width than two scale 
lengths. These bands sometimes alternate from one side to the other, sometimes unite in the 

vertebral region. Furthermore, their dark color is due rather to the brown edging of the 

scales comprising them, than to the center itself of the scales, which is lighter. The ventral 
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and subcaudal surfaces are sprinkled with brown dots larger but much less numerous than on 

the back and sides. Total length: 520 mm.; tail: 130 mm. 

Distribution:—As here conceived, tonkinensis is known from Tongking 

(Laokay, the type locality), Laos, and Hainan. 

It is more than likely that Parker’s (1925, p. 305) A. hamptoni from Ngoi- 

Tio, Tongking, 4500-6500 feet, actually represents tonkinensis. The same may 

be said of the specimen in the British Museum from Chapa (above 5000 feet) 
reported by Smith (1930, p. 681) as Pareas hamptoni. Ngoi-Tio and Chapa are 
very near Laokay (Delacour, 1930, p. 564). 

Habits and Habitat:—The locality records for the most part indicate that 

tonkinensis is an inhabitant of mountains at considerable altitudes. 

Material examined:—I have seen the type, and 2 examples from Laos, in 

the Paris Museum; and the type of hainanus in the British Museum. I have 

also examined the Ngoi-Tio and Chapa specimens identified as hamptont, in the 

British Museum. 

Remarks:—The accompanying summary of data (Table XLVIII) on the 
maxillary dentition of various species of Amblycephalus should suffice to show 

that, in the light of the latest knowledge, Angel’s new genus, Eberhardtia, based 

on the number of maxillary teeth (9 in the new genus compared to 5-6 in 

Amblycephalus, Angel, 1920, p. 291), cannot stand. 

TABLE XLVIII. MAXILLARY COUNTS OF SPECIES OF AMBLYCEPHALUS 

Species Maxillary Material or Reference 
Count 

moellendor ffi 5 Hainan specimens in the American Museum 

stanleyt 8 Chungan Hsien specimens in the American Mu- 
seum 

kuangtungensis 5 Chungan Hsien specimens in the American Mu- 
seum 

carinatus Wall, 1922, p. 26 

chinensis 9 Szechwan specimens in the U.S. Nat. Mus. (counts 
taken by me on one side of each) 

Wall, 1922, p. 23 

type ; 

3 Formosan specimens examined by me 

type and 2 Laos specimens examined by me 
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I count 7 teeth on the maxilla of the type of hainanus. Wall’s (1922, p. 

25) data on macularius indicate that it has as high a count as 8. 

Although probably only a direct comparison of the hemipenes of tonkinensis 

and hainanus will establish their relationship beyond any doubt, I believe that 

the available structural data, taken together with the geographical probability, 

constitute good reason for placing hainanus in the synonymy of tonkinensis. It 

should be noted that Smith (1930, p. 88) has already synonymized his hainanus 

under A. carinatus berdmorei. I cannot agree that his Hainan material belongs 

to any form of carinatus. On p. 89, Smith, apparently on the strength of a 

British Museum specimen from the Bowring collection, includes Hongkong in 

the range of carinatus. As I have stated elsewhere and Boettger (1888, p. 145) 

long ago remarked, several of Bowring’s Hongkong records are obviously based 

on material from Java. There is little doubt that carinatus has no place in the 

Chinese fauna. 

118. Amblycephalus yunnanensis Vogt 

Amblycephalus yunnanensis Vogt, 1922, Archiv. Naturg., LXXXVIII, Abt. A, Heft 10, p. 142.—Mell, 1922, 

p. 125 (type locality, Tali region, Yunnan, 2200 meters). 
Amblycephalus monticola yunnanensis Mell, 1931, Lingnan Sci. Journ., VIII, p. 216. 

Description:—A translation of the original description based almost en- 

tirely on cotype number 27660, a female, follows: 

The rostral is somewhat broader than high, internasals only half as broad as the pre- 

frontals. The latter touch the eye, which is surrounded by two small, triangular preoculars, 
a narrow subocular and 1-2 postoculars. The point of the large loreal touches the eye. The 

supraoculars are half as broad as the frontal, which is somewhat longer than broad and shorter 

than the parietals. Temporals 2 + 2 or 2 + 3, the lower anterior the largest. Of the 7 supra- 

labials the 7th is the largest, the first four narrow, higher than broad. Seven sublabials and 

3 pairs of submentals. Scales in 15 rows, the vertebral row slightly enlarged; six dorsal rows 
lightly keeled, the rest smooth. Ventrals 174. Subcaudals 65, anal undivided. 

The top of the head is dark brown, its sides light brown with fine, brown dots, unstriped. 

Two dark brown stripes pass from the parietals to the first of the numerous dark brown cross- 

bands of the back. The lighter interspaces are equal in width to the dark cross-bands. The 
ventral surface is light brown with fine, brown dots, which become more profuse on the pos- 

terior portion. Total length 48, tail9.5 cm. Total length 51, tail 10 cm. 

I have determined the ventral count of No. 27660 more accurately as 171. 

Upper labials 6 or 7, excluded from orbit; tip of loreal entering orbit; pre- 

oculars present; anterior temporals 2; scales in 15 rows throughout, several 

feebly keeled, vertebral row slightly enlarged; ventrals 176; subcaudals 64. 

(Description based on the second cotype, also a female.) 

No lower labial is greatly enlarged in either of the cotypes. Mell (1931, p. 

216) gives the maximum number of ventrals as 196 but this figure should be 

176. He was apparently misled by a label attached to the second cotype bear- 

ing the figure 196. I have recounted the ventrals of both specimens. 
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Distribution:—A. yunnanensis is known only from the region of Tali, 

Yunnan. 

Habits and Habitat:—Mell secured the only known specimens of this 

species at an altitude of 2200 meters. 

Material examined:—I have seen the two cotypes in the Berlin Museum. 

Family VIPERIDZ 

Key FoR IDENTIFICATION OF CHINESE GENERA 

I. Head covered above with a few large, paired shields; scales of body 

SITIO Hd AT 7 LOWS alopese ves. o-eittaye o eobns ousverelalsi ty spore eter ckavekstopereteretsteVerorei ain tm Azemiops, p. 382 

II. Head covered above with numerous, small scales; scales of body 

keeled(in more than :17 TOWS yacisy-te eons ce i< scp saisincietsieis ce eter ts Vipera, p. 384 

Genus Azemiops Boulenger 

Azemiops Boulenger, 1888, Ann. Mus. Civ. Stor. Nat. Genova, (2) VI, p. 602. 

This monotypic genus is of special interest because its single species is 

possibly the most primitive viper known. In addition to it, only two other 

genera of vipers, Causus and Atractaspis, both of Africa, have the usual large 

head plates, low scale count, and general habitus of most colubrid snakes. 

Atractaspis, however, with its enormous fangs, is highly specialized, so Causus 

and Azemiops are left as the most primitive types. 

Oxsvious RECOGNITION CHARACTERS 

Generally blackish above with about 15 narrow, white cross-bands often interrupted 

middorsally, each scale with a light center; scales smooth, in 17-15 rows; not viper-like in 

appearance but with large, erectile fangs present in front part of mouth; no pit between eye 

and nostril. 

119. Azemiops feae Boulenger 

Plate XXIII, A, B and C 

Axzemiops feae Boulenger, 1888, Ann. Mus. Civ. Stor. Nat. Genova, (2) VI, p. 603, Pl. vit (type locality, Kachin 

Hills, Burma).—Chang, 1932, Contr. Biol. Lab. Sci. Soc. China, (Zool. Series) VIII, p. 68, fig. 23 (Yen- 

chinghsi of Opien Hsien, Szechwan, 1040 meters). 

Description:—The original description of the type specimen, a male, 
follows: 

Head elliptical, snout short and broad; rostral moderate, broader than deep; internasals 

and praefrontals subequal in length; frontal a little broader than long, nearly thrice as broad 

as the supraocular; parietals as long as their distance from the end of the snout, pointed pos- 

teriorly, bordered laterally by the anterior temporal and three scales; loreal small, pentagonal, 

deep as long; two praeoculars on the right side, three on the left (the former number being 
apparently the normal); two subequal postoculars; two large superposed anterior temporals, 

the upper alone in contact with the postoculars; six upper labials, third entering the orbit, 

first and second smallest, fourth and fifth largest; seven lower labials, first large and forming a 
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long suture with its fellow, second small; a pair of short chin-shields, the suture between them 

shorter than that between the first labials, separated from the ventral shields by three trans- 

verse series of scales. Dorsal scales equal, smooth, in 17 longitudinal series. Ventrals 180; 

subcaudals 42 pairs. Blackish above, the scales being dark grey in the centre and black on 

the borders, with fifteen transverse white bands, one scale wide, some of which are discon- 

nected in the middle and alternate with those on the other side; upper surface of head, from 

the praefrontals, black, with a yellow median line, which is very narrow anteriorly and widens 

posteriorly, ending on the neck on the eleventh transverse series of scales; end of snout and 

sides of head yellow; a blackish streak from below the eye to the lower border of the fourth 

upper labial; another from the postoculars to the upper border of the sixth labial. Lower 

parts olive grey, with some small lighter spots; chin and throat variegated with yellow. Total 

length 610 millim.; tail go. 

The type agrees remarkably well with Chang’s specimen from Yenchinghsi. 

Chang did not sex his snake but gives the ventral count as 186, the subcaudal 

as 53; total length 675 mm. Though only two specimens have been recorded 
in the literature, there is a male example in Munich from Pingsiang, Kiangsi, 

collected by Kreyenberg and examined for me by K. P. Schmidt. It has 170 

ventrals and 47 subcaudals. I understand that Dr. Wolterstorff has still an- 
other Pingsiang specimen and there is a male specimen from Chouchiakou, 
Szechwan, 2000-4500 feet altitude, in the U. S. National Museum (No. 84363) 

with 189 ventrals, 53 subcaudals and scales 17-15. 

The hemipenis of the type is bifurcate opposite the fourth to fifth sub- 

caudal plate but extends to the tenth to eleventh; the sulcus is single in each 

fork. The organ is longitudinally folded proximal to the bifurcation but, 

distal to the point of forking, it is first spinous and then calyculate, the spinous 

area being about as extensive as the calyculate region. The line of demarcation 
between the spinous and calyculate sections extends straight across the organ 

but is only moderately distinct. The spines are numerous and very variable in 
length, while the calyces have scalloped edges and are uniformly prominent 

throughout. The lips of the sulcus are prominent and bear small spines in the 

spinous area but are calyculate in the calyculate region. 

Distribution:—A. feae is known only from Yenchinghsi and Chouchiakou, 

in Szechwan; Pingsiang in Kiangsi; and the type locality in Upper Burma. 

This snake was apparently discovered on the edge of its range. Its re-ap- 
pearance in China is of great interest and importance. 

Habits and Habitat:—In spite of its presence at Pingsiang, this true viper 
is probably an inhabitant of mountainous country. The Chouchiakou ex- 

ample was collected between 2000 and 4500 feet, the one from Yenchinghsi at 
1040 meters or 3412 feet. 

Material examined:—I have seen the type; and U.S. Nat. Mus. No. 84363 
from Chouchiakou. 



384 THE REPTILES OF CHINA 

Genus Vipera Laurenti 

The species of this genus are widely distributed in Africa, Europe and 

western Asia, while one (V. berus) extends its range eastward across northern 
Asia to the Pacific coast. The species dealt with below is the only one that 

reaches the Malay Archipelago or is at all extensively distributed in southern 
Asia. 

Oxsvious RECOGNITION CHARACTERS FOR THE CHINESE SUBSPECIES 

Color brown above with three longitudinal rows of large, dark blotches; head distinct 

from neck, long, narrow anteriorly, broad posteriorly, scales keeled; typically viperine in both 

appearance and behavior and with large erectile fangs present in front part of mouth; no pit 
between eye and nostril. 

120. Vipera russelii siamensis Smith 

Plate XXII, H 

Vipera russelli siamensis Smith, 1917, Journ. Nat. Hist. Soc. Siam, II, p. 223, Pl. (type locality, Sam Kok, 

central Siam); 1923, VI, p. 62 (central and eastern Siam and eastwards as far as Formosa). 

Vipera russelli Mell, 1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 125 (Wuyung and Namkong, 

Kwangtung) (not of Shaw, 1802). 

Description:—A geographical race differing from the typical form in pos- 

sessing an additional series of small, elongated spots on either side of the body, 

interposed between the usual three longitudinal rows of large ones. The spots 
composing these two extra rows are considerably smaller in size than those 

forming the normal dorsal and lateral chains, are black in color, with or without 

a lighter centre, and edged entirely, or in part, with white. In other characters 

this form does not differ from the typical one.... Scales in 29 rows in mid- 
body; ventrals 163; subcaudals 44. (Quoted from Smith, 1917, p. 223.) 

The total length of the largest example measured by Smith is 1320 mm. 
(1923, p. 62). 

The hemipenis of a specimen of the typical form (V. russelii russelit) with- 
out data may be described as follows (compare Wall, 1921, p. 510): The organ 
is spinous proximally, calyculate distally, and forked almost to the base. The 

calyces and large spines are about equal in extent, and the line of demarcation 

between them fairly abrupt. There are numerous, minute spines proximal to, 
and intermixed with, the large conspicuous spines. The edges of the more 
proximal calyces are shallowly scalloped and finely pointed, but near the tip, 

the calyces have only slightly scalloped or straight edges. 

Distribution:—This viper is known only from Kwangtung (Wuyung and 
Namkong) in China. 

The distribution of Vipera russelii is very sporadic. The typical form 

ranges from Ceylon northward over India to Sind, the Western Himalayas, and 

the Ganges basin (Wall, 1928, p. 60); siamensis is known from Burma, Siam 
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north of Bangkok (Smith, 1917, l.c., and 1923, l.c.), and Kwangtung; limitis 

from Komodo and Endeh Id. near Flores (Mertens, 1930, p. 328); and formos- 

ensis from Formosa (Maki, 1931, p. 197). This discontinuous range is not 

easily explained as due to inconspicuousness or specialized habits because 
russelii is readily seen and often uncommonly abundant, as many as 471 speci- 

mens having been brought to one office for reward in a single day (Wall, 1928, 

l.c.). 

Habits and Habitat:—Mell (1922, p. 125) found siamensis at low altitudes 

in southern Kwangtung, but Maki (1931, p. 198) states that formosensis 

inhabits mountains, while the typical form “‘is chiefly an inhabitant of the 

plains, but is common in some localities from 2000 to 4000 feet and has been 
met with at altitudes up to 6000 and 7000 feet” (Wall, 1928, l.c.). In record- 

ing a specimen as russelii from Mandalay, Wall (1925, p. 821) states that it is 

““A very common snake in the plains of Burma and universally distributed.” 
Smith (1915, p. 182) records feeding a captive specimen on mice. 
Wall has given two excellent accounts of russelii in India (1907, pp. I-17, 

and 1921, pp. 504-529). A few points of special interest have been abstracted 
from his later account as follows: 

1. It avoids dense jungle but is otherwise to be found almost anywhere (p. 506). 

2. It is sluggish but when aroused strikes vigorously and may even hold on for some time. 

It hisses a great deal when annoyed and the sides may heave noticeably. The younger ex- 
amples are the most vicious (pp. 507 and 508). 

3. Ina wild state it feeds chiefly on small mammals, especially rats, but has been known 
to eat a lizard (Calotes) (p. 509). 

4. It is ovoviviparous, frequently producing from 30 to 40 young at a time, but has been 

known to give birth to as many as 63 (pp. 510 and 512). 

Material examined:—I have seen 2 examples from Kwangtung collected by 

Mell, in the Berlin Museum. 

Remarks:—Although I am unable to prove it, I strongly suspect that the 

form of russelii common in Upper Burma, even to Myothit between Bhamo and 

the Yunnan border (Wall, 1928, l.c.), is siamensis. There is apparently a break 
in the range of russelit between the Ganges and Irrawaddy basins, for it is not 

known in the Brahmaputra valley, and it is logical to suppose that the color 

forms are separated by this hiatus. 

Without doubt, russelii will be found in southern Yunnan. 

The bite of russelit is frequently fatal to man (Wall, 1928, p. 61; see also 
pp. 102-114). 

Family CROTALIDZ 

Key FoR IDENTIFICATION OF CHINESE GENERA 

I. Head covered above with a few large, paired shields............ Agkistrodon, p. 386 

II. Head covered above with numerous, small scales............... Trimeresurus, Pp. 403 
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Lynn (1931, p. 97) has given an excellent description of the famous facial 
pit of the crotalid vipers and made, among other statements in his summary 

and conclusions, the following especially interesting ones concerning it: 

The facial pit is a rather complex organ consisting of two chambers separated from each 

other by a thin sheet of tissue, the ‘pit membrane.’ The outer chamber is widely open and 

is in free communication with the air; the inner chamber communicates with the exterior by a 
small pore situated near the anterior border of the orbit. The cuticle which covers the body 
extends into this chamber and there presents a much-tuberculated appearance, the tubercu- 

lations being most pronounced in adult specimens. The ‘pit membrane’ is richly supplied 

with nerves derived from the ophthalmic and supramaxillary branches of the fifth cranial 

nerve. 
In its structure the organ under consideration shows certain very striking resemblances 

to the chordotonal organ of insects, an organ which is known to be auditory in function. The 
pit organ, it would seem, is structurally well adapted to perform a similar function. 

Genus Agkistrodon Beauvois 

Three of the twelve species of this genus are found in North America, eight 

in Asia and one in eastern Europe and Asia. The theoretical center of generic 
distribution in Asia falls in western China, for a circle with a radius of approxi- 
mately 750 miles and a center in northwestern Yunnan includes wholly (strauchi 
and monticola) or in part (acutus, halys, himalayanus and rhodostoma) the ranges 

of all but two (hypnale and millardi) of the Asiatic species. The range of 

annamensis is too imperfectly known for it to be included in the foregoing 
statement. 

So many general and only partly correct statements about the reproduc- 

tion of pit-vipers have been made that I consider it advisable to bring to- 

gether certain definite data on this subject. These data, set forth in Table 
XLIX, show that ovoviviparity is the general rule and, moreover, indicate that 

no correlation between habitat preference or latitude of distribution and 

method of production of young can be found. 

Little is known of the recently described A. annamensis Angel (1933, p. 

278) save that its unique type was taken at an altitude of 30 meters in southern 

Annam on the threshold of a house. 

Osvious RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Head broad and distinct from neck; top of head covered with a few, large, regular plates; 
viper-like in both appearance and behavior and with large, erectile fangs present in front 

part of mouth; a deep pit between eye and nostril. 

Key FoR IDENTIFICATION OF CHINESE SPECIES 

I. Internasals and rostral produced to form a short, upturned appen- 

ARCHER ue le foe tics ols eheys ore) o1sis1 atoheletete tay onerereMiny etelole| ci ale, epaleroreratetstete ra acutus, p. 387 



THE SNAKES 387 

II. Internasals and rostral normal 

A. Scales in 21 or more rows at midbody 

1. Internasals broader than long, often band-like; a yellowish 

stripe beginning on the uppermost postocular and extend- 

ing rearward nearly always present............---+-+--. halys, p. 390 

2. Internasals longer than or as long as broad, never band- 
like; no yellowish stripe extending rearward from upper- 

THOSE POSLOCH Alene aney eee atte eiiio ststerertabteraiaiet straucht, p. 400 

B. Scales in 19 rows at midbody; no yellowish stripe extending rear- 

ward from uppermost postocular..............eee cece eee eees monticola, p. 398 

TABLE XLIX. REPRODUCTION AND HABITAT PREFERENCES OF SPECIES OF 
AGKISTRODON 

Mean 
Latitude 
of Range 

36° N. 

32° N. 

Species Reproduction Habitat Preference 

mokasen ovoviviparous | mountains and plains 

piscivorus ovoviviparous | plains; aquatic 

bilineatus plains; aquatic 18° N. 

oviparous 

apparently 
ovoviviparous 

ovoviviparous 

ovoviviparous 

ovoviviparous 

Ovoviviparous 

oviparous 

mountains 

plateau and mountains 

high mountains 

mountains, plateaus and plains 

mountains 

mountains and low country 

mountains 

mountains and plains 

28°N. 

31° N. 

27°N. 

44°N. 

29° N. 

13° N. 

7°N. 

Agkistrodon acutus (Guenther) 

Plate XXIII, D, E, F and G 

Halys acutus Guenther, 1888, Ann. Mag. Nat. Hist., (6) I, p. 171, Pl. x1 (type locality erroneously given as 
“mountains north of Kiukiang’’; Pratt collector).—Pratt, 1892, Snows of Tibet, p. 5 (type locality, 

Wusiieh, Hupeh). 
Ancistrodon acutus Boulenger, 1896, Cat. Snakes Brit. Mus., III, p. 524 (Ichang, Hupeh). 

121. 

Description:—Internasals and rostral produced to form a short appendage; 
1 to 3 small scales between nasal and scale forming anterior border of pit; 
scales keeled, in 23 rows on the neck, 21, rarely 23 at midbody, and 17, rarely 
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19 before the vent; ventrals in eight males 157-165, in eight females 165-171; 

subcaudals in eight males 53-60, in eight females 52-55; 5 to 16 subcaudals 

undivided. (Description based on sixteen specimens from Chungan Hsien.) 

The maximum length recorded for this snake is 1545 mm. (Maki, 1931, p. 

202), and the largest Fukien specimen in the American Museum measures 1450 

mm. The latter is a skin undoubtedly somewhat stretched. Maki gives the 

greatest length of Formosan males and females as 1130 and 1250 mm., respec- 

tively. 
The rather marked ontogenetic color change was described by me (1929, 

Pp. 473) as follows: 

Although the pattern remains generally the same, the complete change in intensity and 

comparative value of the varied shades of brown, gray, and black cause the adult to look 

very different from the young. The adults are darker but this darkening takes place to a 
greater degree in definite areas. The top of the head is light gray in the young, so the dark 

‘streak posterior to the eye is brought out in strong outline. Its lower edge, moreover, has a 

narrow light border. In the largest examples the top and upper side of the head are uniformly 

very dark, the streak from the eye having lost its light border and united with the darkened 

top of the head. The lateral triangles in the young are also narrowly light-bordered, but 
this border is lost in the general darkening brought on by age. Thus, the lighter young are 

more vividly marked than the darker adults. 

The original description, based on three male specimens, follows: 

This new species may be at once recognized by the upper part of the extremity of the 

snout being produced into a short, flexible, pointed lobe which projects from between the 

anterior frontal and the rostral shield. The anterior frontals are small, longer than broad; 

the posterior very large, intermediate in size between the anterior frontals and the occipitals. 

Eye surrounded by a ring of small orbitals, of which those in front are rather elongate; that 
below the eye is likewise long and crescent-shaped, separated by a small postocular from the 

superciliary shield. Seven upper labials, of which the second forms the anterior wall of the 

antorbital pit, the third and fourth being the largest. A series of three large temporal shields 

occupies the lower part of the temple, the space between this series and the occipital being 

covered by ordinary scales. Scales strongly keeled, the keels forming a high sharp ridge on 

the posterior part of the body. Each scale bears, besides the keel, on its extremity a pair of 

very small nodules; scales in twenty-one rows. Ventral shields 160; anal entire; subcaudals 

60, of which the six or twenty anterior may be single. Extremity of the tail compressed, cov- 

ered with comparatively large vertical scutes, and terminating in a long and compressed 

spine. 
The colour of the upper parts is brown, each side of the body being ornamented with a 

series of large dark-coloured triangles, the point of each triangle meeting that of the other 

side in the median line of the back. Lower parts whitish, with a series of large rounded black 

spots on each side and smaller ones of irregular shape in the middle. The upper part of the 

head is uniform black; a sharp line, which runs from the eye along the middle of the temporal 

scutes to the angle of the mouth, dividing the black coloration of the upper parts from the 

white of the lower. 

The hemipenis extends to the eleventh to twelfth subcaudal plates and is 
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forked opposite the fifth. It is smooth proximal to the point of forking, first 
spinous, and then calyculate distal to this point, the spinous and calyculate 

areas being about equal in extent. The spines, about fifty in number, are 

large and fairly uniform in size; the line of demarcation between them and the 
calyces is distinct but does not extend straight across the organ. The calyces 

are not reduced in size distally and have very shallowly scalloped or wavy 
margins. They are especially well developed opposite the sulcus at and near 

the tip of the organ. The lips of the sulcus are moderately prominent, almost 

devoid of spines in the spinous area and calyculate in the calyculate one. 
(Description based on a specimen from Shenchow.) 

Distribution:—This snake, known only from China, Tongking and For- 
mosa, has been recorded from the following Chinese localities: 

Hupeh: Ichang; Wusiieh. 

Hunan: Shenchow. 
Chekiang: Mokanshan. 

Fukien: Chungan Hsien (including Kuatun). 

Kwangtung: near the Hunan boundary. 

Wall (1903, p. 98) writes of having seen a specimen in the Siccawei Museum 

that may have been collected in Szechwan. He also mentions additional 

examples labeled “‘Ou-Yuen,’’ ‘‘Chowtong’’ and “‘Kien-té.’”’ The first of these 

I take to be Wuyuan in southern Anhwei, the second Chowtung in southern 

Fukien, while the last is stated by Wall to be in Anhwei but I fail to find it in 

any list or on any map. There is, however, a Chienteh in northern Hupeh 
west of Kwanghwa. 

Angel and Bourret have recently (1933, p. 140) recorded acutus from 

Chapa, northern Tongking, about 1500 meters altitude. 

Habits and Habitat:—I found acutus abundant in the high, forested moun- 

tains about Sanchiang where it frequented boulder-strewn mountain sides and 

wild ravines (Pope, 1929, l.c.). Although one individual was taken in an open, 

cultivated valley, this pit-viper was usually discovered by day coiled neatly on 
a bed of dry leaves caught among boulders, and such a situation undoubtedly 
satisfies its desires. 

In spite of a docile disposition (Boulenger, 1899, p. 166), this snake strikes 

and bites viciously when aroused by repeated annoyance. I have seen it 
handled with impunity while yet unalarmed. 

One Chungan Hsien example disgorged a bird, another a rat, while a half- 

grown individual was found in the stomach of an Elaphe carinata (Pope, 1929, 
1.c.). 

According to Maki (1931, 1.c.), acutus lays about 20 eggs. A 1244 mm., 

Chungan Hsien female in the American Museum holds 26 well-developed eggs 
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(Pope, 1929, l.c.) one of which contains a pigmentless embryo 78 mm. long. 

An average egg from this clutch measures 21 x 35 mm. 

Material examined:—I have seen the following material: the 3 cotypes, I 

specimen from Ichang and 2 from Kuatun, in the British Museum; 1 each from 

Mokanshan and Kuatun, in the U. S. National Museum; 1 from Formosa, in 

the Museum of Comparative Zodlogy; 32 from Chungan Hsien and 1 from 

Shenchow, in the American Museum: 

Remarks:—Hara (1928) has studied the blood pictures produced by the 

venoms of acutus and four other Formosan snakes and concluded that the 

toxicoses resulting from their bites cannot be differentiated by a study of these 

blood pictures alone. 

122. Agkistrodon halys (Pallas) 

Plate XXIV, A 

Coluber Halys Pallas, 1776, Reise verschied. Prov. Russ. Reichs, III, p. 703 (no type locality given but, according 
to Strauch, 1873, p. 242, Pallas discovered halys ‘‘am oberen Jenissei, bei den Salzseen unweit des Lugaskoi 

Sawod’’; see Pallas, Zoographia Rosso-Asiatica, p. 49, ed. 1831). 

Trigonocephalus blomhoffii Boie, 1826, Isis, p. 214 (type locality, Japan). 

Trigonocephalus intermedius Strauch, 1868, Trudi Perv. Siezda Russkikh Yestestv., Zool., p. 295 (type localities, 
Amur, Khingan and ‘Island of Yezo.” 

Agkistrodon blomhoffit brevicaudus Stejneger, 1907, Herp. Japan, p. 463 (type locality, Fusan, Korea). 
Ancistrodon blomhoffii ussuriensis Emelianov, 1929, Snakes Far East. Dist., p. 123, figs. 38-41 (type locality not 

given). 
Ancistrodon halys stejnegeri Rendahl, 1933, Arkiv. Zool., Stockholm, XXV A, No. 8, p. 18, fig. 4 (type locality 

China). 

Description:—Rostral somewhat broader than high, just visible from above; 
internasals much wider than long, considerably narrowed and produced back- 

ward laterally; internasal suture slightly less than half that of prefrontals; 
length of frontal equal to its distance from tip of snout, slightly longer than 
internasal and prefrontal sutures combined, shorter than parietals; upper 
labials 7-7, only the 3rd entering orbit, 3rd and 4th much deeper than 5th; 
preoculars 2-2, postoculars 2-3, the lowermost separating the 4th upper labial 

from the eye; anterior temporals 2-2; lower labials 10-10; chin-shields short, 

as long as their combined width; scales in 23 rows on the neck, 21 at midbody, 

and 17 before the vent; ventrals 143, subcaudals 41; length from snout to 

vent 497, tail 77 mm. Color light gray with a series of large, more or less 
alternating, darker gray blotches extending along either side of the dorsum, 
these blotches irregularly margined with black posteriorly and anteriorly; belly 

gray, very densely mottled with blackish gray, every second or third plate 

with a small black spot of irregular shape at either extremity; head light gray 

above, darker on the sides save for the white upper labials and a conspicuous, 
narrow, light stripe extending backward from the uppermost postocular and 
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40 miles southwest of 

__Tsetsenwang.........| 9 | 1 8 
30 miles northeast of 

__Tsetsenwang.........| @ | 1 8-7 
usagany NOM ss cms cris eee ee 9-7 

120 and 150 miles north of 
Perovsk (western Asia)| 9 2 8 

Scale 
Rows 

21-21-17 

21-21-17 

23-21-17 

21-21-17 

“ar-art7 
23-21-17 

23-21-17 

23-21-17 

23-21-17 

23-21-16 

21-21-17 

23-21-17 

27-23-17 

23-21-17 

23-22-17 

23-21-17 

“ar-ar-t7 | 
23-10-17 

25-21-17 

21-21-17 

23-24-17 

25-23-17 

23-23-17 

28-25-17 

23-23-17 

24-23-17 

24-21-17 

23-21-17 

25-23-17 
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Ventrals 

140 

I4I 

137 

138-143 
142 

135-144 
139 

138-147 

142 

I4I 

136-145 
137 
153 

138-141 

142 

142-147 
144 

143 
143 
143 

DIMENSIONS OF AGKISTRODON HALYS PRESERVED IN 
THE AMERICAN MUSEUM 

Maxi- 
mum 
Total American 

Sub- Length Museum caudals d 
in Number 

Milli- 
meters 

4I 206 23489 

36 383 24664 

32 miso 17438 

34-36 428 | 17429 and 17444 
40 413 23513 

34-44 620 

39 174 

(8)35-38 | _540 24524-24520, 
Ry ae EET 24536-24543, 

3 __542_|{ 24558, and 
31 425 25550-25570 

34-41 538 

47 496 28278 

39-44 540 

39 274 

aS Sr 9 | 21496-21506 

37 288 

37 528 
28 612 

37 411 21475 

45 207 21493 

42 300 21404 

40 263 21495 

43 469 23920 

43 422 28282 

48 433 28280 

47 568 28281 

48 531 28347 
51 460 28279 

35 450 | 43369 and 43370 
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separating the dorsal gray from the darker gray of the sides of the head. 
(Description based on a male specimen from Ningkwo.) 

The not unusual sexual dimorphism as well as the bewildering variations 

in upper labial, scale row, ventral and subcaudal counts found in this snake are 

well illustrated by Table L, which includes almost the entire series preserved 
in the American Museum. 

The hemipenis extends to the seventh subcaudal plate and is forked oppo- 

site the fourth. It is spinous proximally, calyculate distally. The first spines 

arise considerably proximal to the point of forking and persist nearly to the 

end of the organ, the area occupied by them being much more extensive than 

that occupied by true calyces. All the spines are short and only the most proxi- 

mal ones are entirely free from one another, the rest being more or less joined 

basally until they finally resemble calyces with spinous scallops. Thus the 

spinous and calyculate areas gradually merge into each other. The sulcus is 

moderately conspicuous, its lips spinous in the spinous area and calyculate in 

the calyculate one. (Description based on a specimen from Ningkwo.) 
The spines of American Museum No. 28279 from Tsagan Nor are relatively 

much longer than those of the Ningkwo individual described above. Moreover, 

in this Tsagan Nor example, the spinous and calyculate areas are not nearly so 

indistinguishable. The hemipenis of a Hsinglungshan specimen resembles that 

of the one from Ningkwo rather closely. The significance of these comparisons 

is discussed below. 
As long ago as 1903 (p. 99), Wall noted the bifid character of the halys 

hemipenis. 

Distribution:—Except as indicated on p. 393 below, A. halys is generally 

distributed over northern China, and I have therefore omitted from the follow- 

ing list of Chinese records all localities north of 32° N. Latitude and west of 
110° E. Longitude as well as those north of 34° N. and east of 110° E. 

Kiangsu: Shanghai and vicinity; vicinity of Kunshan; Soochow; Wusih; Kiangyin; 
Chinkiang; Nanking. 

Chekiang: Ningpo; Talanshan; Hangchow; Tunglu. 

Anhwei: Wangwanshan; Ningkwo; Chiuhuashan; Tatung; Chungmingchieh; Chuchow 

and vicinity. 
Kiangsi: Kiukiang and vicinity; Lushan, including Kuling; Pingsiang. 
Hupeh: Hankow; Ichang; Kweichow. 

Hunan: Siangtan; Yohlushan; Changsha; Yochow; Shenchow. 

Szechwan: Wanhsien; ‘“‘Tchi-G6”’; Kwanhsien. 

Some previously unpublished records for northern China are to be found 

on pp. 394 and 396 below. 
Stejneger (1907, p. 318) has shown that Boulenger’s 1896, p. 526, record 

for Hoihow is not to be relied upon, and there can be no doubt that the specimen 
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listed from Hongkong by Nikolsky (1916, p. 283), as well as that reported to be 

from Kwangtung by Tchang (1932, p. 22), must have actually come from else- 

where. 
Distributed from the region of the Caspian Sea eastward across Asia to 

Japan and southward to the Pescadores Islands and the Yangtze Valley. 

Habits and Habitat:—The distribution of halys on the plains of eastern 

China is puzzling, for it obviously not only appears to be absent from those 

north of the Yangtze Valley and south of Peiping but from the mountains of 

Shantung as well (Jacot, 1923, p. 260, and 1931, p. 42), and yet it occurs in 

great numbers on the plain about Shanghai. This hiatus in its range cannot 

be correlated with subspecific distribution because many specimens from just 

northeast of Peiping have low ventral counts like those from the Shanghai 
region. As long ago as 1877, Moellendorff (p. 104) stated that ‘‘near Peking it 

is not of frequent occurrence, and during all my rambles through the hills of 

Chihli I have come across only two specimens.”’ He also recorded the capture 

of a specimen at the temples of Patachu. More recently, a few records for the 

general region of Peiping have accumulated as follows: 

Vogt, 1924, p. 339—vicinity of Peiping. 
Tchang, 1932, p. 22—Peiping (judging by his counts, Tchang’s specimens actually came 

from farther north, probably the Tungling mountains). 
Boring, 1932, supplementary sheet to Handb. N. China Amphib. Rept.—Jade Fountain, 

near Peiping. 

Rendahl, 1933, No. 8, p. 21—Hsiling. 

Perhaps only a field study will suffice to explain the distribution of halys 
in eastern China, but in the central, western and northern parts of the country, 

it is of general occurrence and ascends to considerable altitudes; in fact, over 

most of its range it is essentially a snake of mountains and plateaus. Despax 
(1913, p. 181) records a specimen taken at 12,467 feet in the Yalung valley of 

southwestern Szechwan (‘‘Tchi-G6d’’). The numerous records given elsewhere 

show how general the presence of halys is in the Yangtze Valley where it 

frequents flat and mountainous country alike. 

Like other vipers, the one under consideration is sometimes remarkably 

abundant. My field notes describe it as “most generally abundant’ about 

Ningkwo, and other members of the Central Asiatic Expeditions found it 

extraordinarily common near the boundary of Mongolia and China (Irdin 

Manha and Tukhum, Andrews, 1932, pp. 197 and 321). Maki (1931, p. 207) 
states that it is ‘very common in Korea from north to south,’’ and the series of 
specimens already recorded from Hsinglungshan (Schmidt, 1927, p. 541, and 

Stejneger, 1925, p. 97) stand as indisputable evidence of its presence in great 

numbers there. These facts make its absence from the plain of eastern China, 

as discussed above, the more conspicuous and inexplicable. 
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The almost voluminous literature on halys contains startlingly few refer- 

ences to its feeding habits. Table LI summarizes the few data that I have been 

able to accumulate. 

TABLE LI. FOOD OF AGKISTRODON HALYS 

Locality Stomach Contents or Food Museum or Reference 

l2ategs 2h aYeeon Gey eases a belo on mouse or small rat specimen in Frankfort Museum 

Hsinglungshan.......... mammalian hair American Museum No. 21498 

Hsinglungshans) 02: - remains of a rat American Museum No. 21499 

Hsinglungshan.......... feet of a skink (Eumeces) American Museum No. 21500 

Hsinglungshan.......... remains of a frog American Museum No. 21502 

ei Sa SanwNOL.co sina eyets lizard (Eremzas) ' | American Museum No. 28279 

Far Eastern District..... cockroaches fed to juveniles | Emelianov, 1929, p. 128 
in captivity 

Far Eastern District..... mice and frogs eaten in cap- | Emelianov, 1929, p. 128 
tivity 

apatite elcome frog (one specimen) Wall, 1906, p. 514 

The breeding season of this snake shows remarkably little variation with 

either latitude or altitude. Table LII summarizes the rather numerous avail- 

able data on the breeding of halys. 

A. halys apparently does not develop an egg-tooth. Dr. Cochran has very 

kindly examined for me four fully-developed embryos (U. S. Nat. Mus. Nos. 
60857-60860), no one of which possesses the least sign of such a structure. 

The disposition of this pit-viper varies noticeably with the individual. At 

Ningkwo, I found it anything but prone to use its fangs, and Wall (1903, p. 99) 

failed to get young Shanghai specimens to strike, while, on the other hand, 

Sowerby (1930, p. 23) states that halys is ‘‘extremely savage’’ and fights 

“fiercely.’’ Wall observed that it vibrates the tail (1903, l.c.) and flattens the 

body (1906, p. 3) when annoyed. Sowerby (1930, l.c.) has also noted the 
former behavior. 

Material examined:—I have seen the following Chinese specimens in mu- 

seums other than the American Museum, records of which are reliable and have 

not been previously published: 1 from Kwanhsien, in the Berlin Museum; 1 

from Pingsiang, in the Senckenbergisches Museum, Frankfort; 11 from Tunglu, 

2 from Kiangsi, and 2 from Taiyuan, in the Museum of Comparative Zodlogy; 

4 from Hangchow, 6 from Shanghai, 1 from near Kunshan, 3 from Choni, 4 



TABLE LII. DATA ON BREEDING OF AGKISTRODON HALYS 

Number of Total 
Embryos Condition Length | Museum or Reference 
or Young of Parent 

October 16 Apparently newly born Wall, 1903, p. 98 

October 4 12 | Young found scattered Wall, 1903, pp. 98-99 
about adult, all dead 

Locality Date 

SletiaYdoeils SAG Bn 

Hane hatch crit 

4-7 Born in captivity; 150-180 Emelianoy, 1929, pp. 
mm. (No. of cases not given) 127-128 

Soo OO RR AE 7 Fully-formed embryos 597 mm. | Emelianoy, 1929, p. 
128 

“6-10’’ | Born in captivity Emelianov, 1929, p. 
136 

7 Born in captivity; 220-230 Emelianoy, 1929, p. 
mm. long 136 

10 In utero; 210-220 mm. long Emelianoy, 1929, Pp. 
136 

eye: 9 Advanced eggs; one meas-| 528mm. | American Museum 
ures 29 X 14 mm.; em- No. 21498 
bryo 85 mm., unpigmented 

Bs ae 12 Advanced eggs; one meas-| 574mm. | American Museum 
ures 25X20 mm.; em- No. 21496 
bryo ros mm. long, well 
developed, pigmented 

SaeR oer bias II Eggs; one measures 18x14] 504mm. | American Museum 
mm.; embryo 70 mm. long, No. 17438 
unpigmented 

Tsetsenwang....... 8 Eggs in very early stage;one| 568 mm. | American Museum 
measures 20 X II mm. No. 28281 

Hsinglungshan ..... 10 Fully-developed embryos U.S. Nat. Mus. No. 
60856 

30 miles E. S. E. of z7each | Two broods; embryos half U.S. Nat. Mus. Nos. 
Wanichowew secre oe developed 68503 and 68505 

30 miles E. S. E. of II Embryos half developed U. S. Nat. Mus. No. 
Manchow ee eee 68504 

30 miles E. S. E. of 4 Embryos half developed. Female much | U. S. Nat. Mus. No. 
anchow seein smaller than Nos. 68503-05 68506 

.| “Young born in September”’ Maki, 1931, p. 207 

Be ty A) October 8 Born in captivity Eastlake, 1882, p. 70 

be COE nee June 27 3 Eggs in early stage; no em- ‘| Wall, 1906, p. 514 
bryos visible 

395 
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from 30 miles east southeast of Lanchow, I each from Kokonor and 85 miles 

north of Lanchow, in the U.S. National Museum; and 1 each from Chinkiang 

and 12 miles northwest of Kolan, in the British Museum. 

Remarks :—Since Stejneger studied the present species so exhaustively in 
1907 (pp. 449-465), Nikolsky (1916, pp. 265-285), Thompson (1916, pp. 61-76), 
Schmidt (1927, pp. 541-543), Emelianov (1929, pp. 99-163), Maki (1931, pp. 
203-210), Rendahl (1933, No. 8, pp. 1-30) and others have contributed to the 

most perplexing study of this form whose distribution is rivaled in extensive- 

ness by those of few other snakes (Thompson, 1916, p. 62). The conclusions 

reached fall readily into two categories, namely, those that divide halys into 

many subspecies and those that unite it into a single variable form. Among the 

workers listed above, Thompson stands alone as champion of the latter pro- 

cedure, while the others have either followed Stejneger (whose conclusions were 

of course in part based on those of previous workers as clearly explained by 

him), or arrived at radically different opinions of their own. The fact that 
seven herpetologists have written 160 pages on this one snake within a period 
of twenty-seven years is proof in itself that great difficulties in maintaining or 

“sinking”’ its forms must exist, and when one notes that two of the most recent 
contributors have reached not only new but mutually incompatible conclusions, 

one is forced to the belief that the problem presents almost insurmountable 
difficulties or else that most of those interested have been working up blind 

alleys. 

To make a long matter as brief as possible, I shall simply state that my 
own opinion, for the present at least, is virtually the same as that upheld by 

Thompson, and proceed to present a simple summary of the pros and cons of 
the case. 

REASONS FoR Divipinc Agkistrodon halys 1nTO SUBSPECIES 

1. Specimens from central Asia (especially Mongolia) consistently have higher ventral, 
subcaudal, upper labial and scale row counts than those from the Yangtze Valley. There is 

also a noticeable, though not marked, corresponding difference in coloration. 

2. As explained in detail above, the hemipenis of a specimen from the lower Yangtze 

Valley has noticeably shorter spines than that of one from Mongolia, while another from 

Hsinglungshan agrees with the former. Obviously, these differences correlate well with scale 

counts. Similar degrees of penial differences have been used elsewhere in this work to help 
distinguish forms. 

REASONS FOR UNITING THE PREVIOUSLY DESCRIBED SUBSPECIES OF Agkistrodon halys 

1. Specimens from Manchuria, Japan, Korea, and parts of northern China exhibit in 

general ventral, subcaudal, upper labial and scale row counts intermediate between those of 

central Asia and those of the Yangtze Valley, while more specifically they may show a start- 
ling degree of variation in series from a single area, as for example the mountains northeast of 

Peiping. The data in the table of scale counts show that the males from Hsinglungshan 
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average only 140 ventrals, while three males from higher altitudes of the same mountains 
(13 miles north of Hsinglungshan) average 164. If these mountains are the meeting place 
of two forms, the specimens secured in them should have intermediate rather than extreme 

counts. 

2. The area over which intergrades or specimens not readily assigned to any one form 

occur is very extensive; in fact, it is as great as that occupied by more than one alleged sub- 

species. Without doubt, the more thoroughly northern and western China are explored, the 

greater the already extensive regions of intergradation will become, for almost certainly the 
higher counts will be found in specimens from the main mountain ranges and more elevated 

plateaus, the lower in individuals from the river valleys and low mountains. 

3. Although the extremes in color pattern exhibited by halys at first appear to be radi- 

cally different, a careful comparison shows that the derivation of one from the other is a rela- 

tively simple matter. 

4. The differences upon which subspecific and even specific distinctions have been based 

involve only a uniform decrease or increase in ventral, subcaudal, upper labial and scale row 

counts. It is easy to assume that such uniform changes are the result of a single factor in- 
fluencing each ontogeny. Might not an acceleration or retardation of development due to 

climatic differences produce such results? Even the hemipenial differences involve chiefly a 

variation in length of spines, the longer spines occurring in the specimens with the higher 

counts. 

5. There is obviously a definite correlation between counts and altitude, and also a less 

definite but nevertheless discernible one between counts and latitude. Since climatic condi- 

tions depend upon altitude and latitude, experimental methods should suffice to prove whether 

or not, as already suggested just above, halys from Mongolia and the high regions of northern 
China has high counts simply because it is living under climatic conditions seriously affecting 

its development. Unfortunately, few collectors have taken the trouble to record exact 

altitudes. 

6. Even admitting that valid subspecies do exist, their definition would scarcely be pos- 

sible without rather complete data on the sexes of recorded specimens. The latest reviewer of 

the problem did not see fit to record the sex in any series considered, and this in spite of the 

fact that males have decidedly more subcaudals than females, while sexual dimorphism in 
ventral counts, though not well developed, is evident as well. This deficiency is only partly 

obviated by using the sum of ventrals plus subcaudals. 

7. A study of the table of scale counts and comparison of specimens from widely sep- 

arated regions will show that halys is prone to vary rather indiscriminately in numerous ways 

in addition to those discussed above. Must all of these variants receive subspecific recog- 
nition? 

8. The question of climatic effect on ontogenetic development in snakes is much more 

important than the doubtfully justifiable ‘‘splitting’’ of one more species, and I am therefore 

loath to obscure a problem of the first magnitude and of general interest by recognition of 

uncertain subspecies. 

It has long been known that two color phases of halys exist, and Schmidt 

(1927, l.c.) has shown that in Anhwei these are correlated with neither sex, 

habitat preference, nor variation in scale counts. On the other hand, Eme- 

lianov (1929, p. 117, etc.) maintains that in Manchuria and the Far Eastern 

District two apparently corresponding phases are found differing in scutellation 
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and habitat preference as well as in coloration. He has named one blomhoffiz 
ussuriensis (p. 123) and calls the other halys intermedius. Without seeing his 

material I am unable to reach a final conclusion in regard to the validity of his 

forms, which are in some respects unlike any I have read of in herpetological 

literature, but I am inclined to believe that they are not valid geographical sub- 

species as generally recognized. A gkistrodon halys certainly presents numerous 

and varied problems to taxonomist and experimental biologist alike! 
The poison of A. halys has recently received attention by Iwano (1927) 

and Kobayashi (1928). 

123. Agkistrodon monticola Werner 

Ancistrodon blomhoffii monticola Werner, 1922, Anz. Akad. Wiss. Wien, LIX, p. 222 (type locality, Yaoshan, 

near Likiang, Yunnan, 3600 meters); 1924, Denkschr. Akad. Wiss. Wien (math.-natur.), XCIX, Pp. 49 

(amplified description of cotypes).—Vogt, 1927, Zool. Anz., LXIX, p. 285 (southern China), 

Agkistrodon strauchi Schmidt, 1927, Bull. Amer. Mus, Nat. Hist., LIV, p. 541 (Snow Mountain, north of Li- 

kiang, Yunnan) (not of Bedriaga, 1912). 

Agkistrodon strauchi popei Mell, 1929, Lingnan Sci. Journ., VIII, p. 218 (type locality, northwest vend 

Description:—Rostral broader than high, distinctly visible from above; in- 

ternasals a little wider than long, not greatly narrowed, scarcely produced back- 

ward laterally, their posterior margins only slightly curved forward; inter- 

nasal suture about two-thirds that of prefrontals; frontal much longer than 

internasals and prefrontals combined but little longer than its distance from 

tip of snout, shorter than parietals; upper labials 6-6, only the 3rd entering 

orbit, 4th to 6th about equal in size; preoculars I-1; postoculars 2-2; anterior 

temporals 2-2; lower labials 9-9; chin-shields short, scarcely longer than wide; 

scales in 19 rows from a point opposite the 13th ventral plate of the throat, to 

the 39th one counted forward from the vent, reduced successively to 18-17-15 

rows posterior to this; keeling of scales distinct but not heavy, 2 outer rows 

smooth on anterior body, only I smooth posteriorly; ventrals 140; anal single; 

subcaudals in 32 pairs. Color, dark brown with very obscure black markings; 

a pair of indistinct black spots on fronto-parietal area; upper lip light margined, 

the light color scarcely extending onto the last upper labial; lower lip light 

margined posteriorly. Total length 470, tail 60 mm.; female. (Description 

based on the Snow Mountain specimen.) 
Werner’s (1924, p. 49) two cotypes had 142-145 ventrals, 30-35 subcaudals, 

and 7-8 upper labials, while the corresponding figures for Vogt’s (1927, p. 285) 

four specimens, undoubtedly collected in Yunnan, are 136-145, 30-31, and 6-7, 

respectively. A translation of his color description follows: 

Of the four specimens in the Schneider collection three are almost entirely black without 
any markings, only the labials are white in the portion bordering on the edge of the snout; 
toward the ends here also the color changes gradually to black. 

In one animal the underside only is black, the ground color of the dorsal surface is gray. 

The white color of the labials is continued on 4-5 scales behind the angle of the mouth, form- 
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ing a short, narrow white stripe. A black V-shaped mark is visible.on the dorsal surface of 

the head. The point begins on the prefrontals, the aperture points backward. A black spot is 
present on each parietal between the branches. The occiput and neck exhibit two dark arches 
with black median spot. This regular design is repeated on the back, becomes increasingly 

indistinct posteriorly and still farther back there are only individual black scales, which no 
longer form a regular spotted pattern. There are small black spots, formed always of 3-4 

scales, on the border of the ventrals as far as the middle of the body. Toward the end of the 

tail every marking disappears in the increasingly dark coloration. 

The hemipenis extends to the eleventh subcaudal plate and is forked 

opposite the sixth. It is spinous proximally, calyculate distally, the spinous 

area being nearly twice as extensive as the calyculate one. The numerous 
spines are small proximally but increase in size distally, reaching their maxi- 

mum length about opposite the point of forking, beyond which they gradually 
become smaller again. The line of demarcation between spines and calyces is 

abrupt but not conspicuous, and does not extend straight across the organ. The 

calyces have scalloped edges, and, adjacent to the spines, some of these edges 

are pointed and calcified. The lips of the sulcus are spinous in the spinous area 

but not conspicuously calyculate in the calyculate one. (Description based on 

a specimen from Yunnan in the Berlin Museum measuring 335 mm. from snout 

to vent.) 

Distribution:—A. monticola is known only from Yunnan, where it has been 

collected in the mountains immediately to the north and slightly west of 
Likiang. 

Habits and Habitat:—This small pit-viper is obviously an inhabitant of 
high mountains. It has been recorded from altitudes of 11,772 to 13,000 feet. 

The cotypes were taken in steep meadows of the slopes of Yaoshan (Handel- 
Mazzetti, 1927, p. 139). 

The Snow Mountain specimen held 6+3 eggs measuring about 12x15 

mm. (Schmidt, 1927, p. 541). Since gross examination revealed no embryos 

and the parent was collected October 16 (not in November as stated by 
Schmidt), the period of gestation certainly is not completed by monticola of this 

region in a single season. Schmidt records the altitude at which this specimen 

was taken as 9000 feet, but 13,000 is the figure given in Andrews’ field note- 
book. 

Material examined:—I have seen 4 specimens from Yunnan, in the Berlin 
Museum (No. 29793), collected by Schneider; and 1 from Snow Mountain, in 
the American Museum. 

Remarks:—Although it is not easy to determine exactly how far from the 

actual type locality of monticola it was that Andrews collected the Snow Moun- 

tain specimen identified by Schmidt (1927, l.c.) as strauchi and described in 
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detail above, it is obvious from the accounts of Andrews (1920, pp. 114-133) 

and Handel-Mazzetti (1927, p. 133) that these two collectors secured their 

material of monticola in the same mountains just to the north and slightly west 

of Likiang. Andrews’ ‘Snow Mountain” is Handel-Mazzetti’s ‘‘Schneekette.”’ 
As Mell (1929, p. 218) has already indicated, there is certainly no justi- 

fication for placing monticola as a subspecies of halys (or blomhoffii). It is most 

closely allied to strauchi but specifically quite distinct. Judging by their 
hemipenes, halys and monticola are not close relatives. 

Mell’s (1929, l.c.) A. strauchi popei is obviously based on the Snow Moun- 

tain specimen of monticola referred to so frequently above. 

124. Agkistrodon strauchi Bedriaga 

Plate XXIV, B and C 

Ancistrodon Strauchi Bedriaga, June, 1912, Wiss. Res. Przewalski Cent.-Asien Reisen, Zool., III, Abt. 4, p. 728, 

Pl. x (Tungngolo and Tatsienlu, in Hsikang; and the Upper Yangtze; type locality hereby restricted to 

Tungngolo), 
Agkistrodon tibetanus Barbour, August, 1912, Mem. Mus. Comp. Zool., XL, p. 133, Col. Pl. 1 (type locality, 

Yamala, Hsikang, 13,000 feet). 

Agkistrodon strauchi Stejneger, 1925, Proc. U. S. Nat. Mus., LXVI, Art. 25, p. 98 (Anyangpa, Hsikang, 13,000- 

14,000 feet). 

Description:—Table LIII records the scale counts of all the known speci- 

mens of strauchi except the cotypes, the figures in parentheses representing the 

number of individuals involved. 

TABLE LIII. VENTRAL, SUBCAUDAL AND SCALE ROW COUNTS OF 
AGKISTRODON STRAUCHI 

Locality Sex | Scale Rows | Ventrals Subcaudals Material or Reference 

type of tibetanus 

(2)2r (2)152-160 | (2)37-38 | Stejneger, 1925, p. 99 (re- 
cords one of these as 
male) 

Stejneger, 1925, p. 99 

U.S. Nat. Mus. No. 67813 

Yinkuanchai. . U.S. Nat. Mus. No. 81979 

Yinkuanchai. . U. S. Nat. Mus. No. 81980 

Yulunghsi.... 21-21-15 U.S. Nat. Mus. No. 81981 

The scale counts of the U. S. National Museum series recorded in the table 
‘were made on the neck, at midbody and just before the vent. 
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Bedriaga’s largest cotype measured 439+ 80 mm., while U. 5S. Nat. Mus. 

No. 81981, a male, is 350 mm. in length from snout to vent. 

Some specimens are uniformly black and almost devoid of any pattern 

whatsoever. 

A translation of the original description, based on the three cotypes, 

follows: 

The moderately deep but in general rather small head, feebly set off from the neck, is flat 

or only weakly arched forward and backward from the eyes, with sides sloping steeply out- 

ward and downward and the edge of the snout perfectly rounded laterally as well as anteriorly. 

The snout is broad and rounded, the width of the head increases gradually but only slightly 

posteriorly ; the maximum width of the head is contained 174-134 times inits length. By closer 
examination it is ascertained that no trace of a concavity is present anteriorly on the dorsal 

surface of the head and that the point of the snout slopes rather obliquely outward and down- 

ward, so that one cannot speak of an elevated tip of the snout at all in this species; also the 

edges of the lips are scarcely or not at all raised, and the snout is prolonged very weakly 

beyond the lower jaw, so that the commissure of the mouth lies distinctly nearer to the tip of 

the snout than in A. intermedius. The small, laterally lying nostrils are thrust rather far 
forward, for all that, however, little or even not at all distinguishable from in front; the frenal 

pit is large, yet together with the ring of scales encircling it, takes up little space; the height 
of this ring of scales is particularly noteworthy, indeed shorter by almost a half than the height 

of the 3rd supralabial, which touches the eye. The body is moderately long, almost round, 

feebly flattened on the belly. The short tail, which measures between + and + of the total 

length, is moderately slender and tapers sharply; its end is provided with a horny tip furrowed 

laterally and dorsally. The rostral is moderately high and rather narrow, feebly notched 

below, rather strongly narrowed toward its upper part and more or less bent over onto the 

dorsal surface of the head, and visible from above. The breadth of the narrowed portion of 

the rostral, measured between the anterior upper corners of the prenasals, more or less exceeds 

half of the anterior margin of the nasal bordering the rostral, while the length of the lateral 

margin of the rostral attains to the length of the distance of the eye from the nostril. The 

internasals are large; in the individual registered under the number 8534 in the catalogue, 

they about equal the length of the flatly-arched prefrontals lying behind them. The frontal 

is broad, in some cases indeed very broad; its forward edge is scarcely broken by an angle in 

the center, its short sides bordering on the supraoculars converge at an angle; the greatest 

breadth of the frontal is only a little less than its length, while the latter is approximately 

equal to its distance from the end of the snout. The supraoculars are moderately large, they 

attain to the length but not the breadth of the frontal; the parietals on the other hand are 
longer than the latter shield, yet their length seems to vary. All these plates covering the 

upper surface of the head are flat and do not overlap. The anterior nasal is moderately large; 

its anterior margin bordering the rostral is equal in length to the distance of the eyeball from 

the nostril; the posterior nasal, separated from the prefrontals by the contiguous internasals 

and upper frenals, is almost as large as the frenal or the uppermost preocular lying behind it; 
the two lower preoculars diverge anteriorly and form the posterior border of the moderately 

large frenal pit. The frenal shield together with its pit as well as the two narrow preoculars 
occupy a small space, so that the distance from the anterior point of the middle preocular, 

wedged between the upper frenal and the uppermost preocular, to the lower point of the 
lowermost preocular wedged between supralabials I and II, equals at most a third of the 
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height of the 3rd supralabial; the latter enters the eye, whereas the 4th supralabial appears 

separated from the eye by the posterior [typ. err. for ‘‘lower’’] postocular which extends very 

far downward; above this postocular, sometimes disposed more horizontally than vertically, 
is a second moderately large one, on which in turn, sometimes, rests yet a third, which borders 

on the parietal and the supraocular. The posterior supralabials are strikingly large in com- 

parison with those lying beneath the eye as well as in comparison with the temporals; the 

height of the sth supralabial attains to the height of the 4th similarly named shield and either 

equals the length of the free margin of the 3rd supralabial or exceeds it by a little; likewise 

the 6th and 7th supralabials are strikingly large. There are 6 or 7 supralabials altogether on 

each side, and on each side 3 successive temporals decreasing in size posteriorly, the foremost 

of which rests upon the 4th and the sth supralabials; furthermore on each side 9 or 10 supra- 

labials [typ. err. for ‘‘sublabials’”] and 2 inframaxillaries are present. The scales on the 

back are small, oblong and rather strongly keeled, those on the flanks are distinctly larger, in 

particular broader, and besides more weakly keeled; the scales of the lowermost row, likewise 

in places those of the second lowest, are smooth; the scales on the nape of the neck are almost 

smooth; the short but broad caudals, rhombic or nearly rhombic in form, are weakly yet 

noticeably keeled. There are 21 longitudinal rows of scales on the dorsal surface of the body, 

149-161 ventrals, 1 undivided anal and 44 caudals in a double series. 

The ground color of the dorsal surface is greenish brown, yellowish brown or nut-brown, 
as is the case with a young individual. The head appears finely dusted, more or less distinctly, 

on its horizontal surface and exhibits besides larger dark brown spots, which are regularly and 

symmetrically disposed and show a decided tendency to arrange themselves along the mar- 

gins of the shields; thus, for example, the frontal, with the exception of the posterior point, is 

edged with a border or band which also encroaches upon the neighboring plates; the posterior 

portion of the supraoculars likewise shows transverse bands, and there is a longitudinal band 

on the outer edge of the parietals; occasionally, however, this band encroaches only a little 

upon the parietals, but extends more in an oblique direction toward the occipital region. 

Behind the eye arises a broad dark band, which proceeds diagonally to the angle of the mouth 

and may continue onto the side of the neck. The sides as well as the lower surface of the head 

are yellow, unspotted or finely dark-speckled. On the trunk there are four dark brown, nar- 
row, regularly interrupted, zigzag bands interspersed with deep dark brown scales at fairly 

equidistant intervals. The fragments of these zigzag bands lie with their concave sides ex- 
actly opposite one another, so that they constitute two longitudinal rows of rhomboidal 

figures. In fully grown animals, as far as I may judge by the scanty material before me, cross- 

bands occur only on the tail. Dark brown spots are visible along the sides of the belly, and 
the ventral surface of the animal is spotted to varying degrees with dark brown on a dirty 

yellowish brown background, sometimes, as particularly in the posterior half of the body and 
on the tail, so strongly spotted that the ventral surface looks entirely dark brown and appears 

only feebly streaked with greenish yellow or grayish. In the young individual before me, 
No. 7046, the ground color above is light brown, and the dark brown spots show a tendency 

to expand in width and are disposed in two or four rows. The ventral surface is gray-brown, 

thickly sprinkled with yellowish or grayish white. 

The hemipenis extends to the ninth subcaudal plate and is forked opposite 

the fifth to sixth. It is spinous proximally, calyculate distally, the spinous area 

being about thrice as extensive as the calyculate one. The numerous spines are 

long and slender and relatively uniform in size save at their origin, where they 
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are smallest. The line of demarcation between spines and calyces is abrupt but 

not conspicuous, and extends nearly straight across the hemipenis. The caly- 

' ces are uniform and not noticeably reduced in size distally. Their edges are 
scalloped, the scallops long and pointed and irregular in depth. The lips of the 

sulcus bear small spines in the spinous region, calyces in the calyculate one, 

and are prominent throughout, but end just proximal to the extremity of the 

organ. (Description based on the specimen from Yulunghsi.) 

Distribution:—A. strauchi is known only from the following localities: 

Hsikang: Upper Yangtze; Yamala; Tungngolo; Yinkuanchai; Tatsienlu; Yulunghsi; 

Anyangpa. 

Szechwan: Sungpan. 

Habits and Habitat:—As stated by Stejneger (1925, p. 98), this species is 
apparently found only on the high plateau of western China (Hsikang and 

Szechwan). It occurs at altitudes of 12,000 to 14,000 feet in Hsikang but as 
low as 9500 feet in northern Szechwan (U.S. Nat. Mus. No. 67813). 

One of the Anyangpa females in the U. S. National Museum measures 450 
mm. from snout to vent and contains 7 embryos about one-third developed. 

It was collected in July. The species is probably ovoviviparous. 

Material examined:—I have seen the type of A. tibetanus, in the Museum 
of Comparative Zodlogy; 3 specimens from Anyangpa, 2 from Yinkuanchai 

and I each from Yulunghsi and Sungpan, in the U. S. National Museum. 

Remarks:—A. strauchi is closely allied to monticola. This is shown by 

their hemipenes, coloration, distribution and habitat preferences. 
Only the acquisition of additional material from the region of Sungpan 

will indicate the significance of the high ventral count of U. S. Nat. Mus. No. 

67813. 

Genus Trimeresurus Lacépéde 

This large genus is distributed from Ceylon and Peninsular India north- 

ward to the Himalayas, thence eastward across Burma and southern China to 
the Riu Kiu Islands, and southward into the Malay Archipelago, including 

the Philippines. Many of its numerous species are as yet little understood 

and call for much further study. The hemipenes have recently been shown to 

be of major importance in determination of species and groups of species (Pope 

and Pope, 1933, No. 620). 

Anderson’s (1879, p. 828) specimen from Pangsi, western Yunnan, identi- 
fied as Trimeresurus gramineus, might well be that species as recently re-defined 
by Pope and Pope (1933, No. 620, p. 7). I have not included gramineus among 
the Chinese forms of Trimeresurus because there is no way of proving beyond 

doubt the identity of Anderson’s snake. 
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T. cornutus Smith, 1930, p. 682, known from one female specimen (the sex 

given in the original description notwithstanding) collected in the Fansipan 

Mountains of northern Tongking, is characterized by a horn formed by the © 
three or four supraoculars, and by the following scutellation: 193 ventrals, 68 

subcaudals, and scales in 21-21-17 rows. It is certain to turn up in the moun- 

tains of southeastern Yunnan. Smith rightly states that it is the only horned 
Trimeresurus known and considers it most closely allied to the Malayan 

puniceus, from which it is, however, amply distinct. I have examined the type. 

In this connection, the presence of 7. gracilis Oshima on Formosa, said by Maki 

(1931, p. 218), its collector, to be an ally of puniceus with large, undivided 

supraoculars not at all raised, is very interesting, not to say puzzling. 

Maxwell (1912, p. 244) reports the death of a 33-year-old man in southern 

Fukien after the bite of a ‘‘Lachesis gramineus,” but it is of course impossible 
to say whether the snake in question was T. albolabris or T. stejnegert. 

Osyrous RECOGNITION CHARACTERS FOR CHINESE SPECIES 

Head broad and distinct from neck; top of head covered with numerous small scales; 

viper-like in both appearance and behavior and with large, erectile fangs present in front 

part of mouth; a deep pit between eye and nostril. 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. First upper labial partly (rarely not) separated from nasal by 

a suture; green (rarely with indistinct blackish cross-bands) 

above, upper lip and belly yellowish or greenish.............. albolabris, p. 405 

II. First upper labial completely separated from nasal by a suture 

A. No scales present between nasal and scale forming an- 

terior border of pit; scales in 23-25 rows at midbody..... monticola, p. 412 

B. One or more small scales present (rarely absent in jerdonii 

and stejnegeri) between nasal and scale forming anterior 

border of pit; scales in 19-29 rows at midbody 

1. Scales in 25-29 rows at midbody; more than 190 

VGila cl hte Au ar es See ae mn so aineout oo ons C mucrosquamatus, p. 416 

2. Scales in 19 or 21 (23) rows at midbody; fewer than 

190 ventrals 

a. Uniform green above and below save for a nar- 

tow stripe along either side of the belly....... stejnegert, p. 418 

b. An intricate pattern chiefly composed of green- 
ashyvellowaand (Dlack vas terreatrtels ist -lererr jerdonit, p. 409 

The snakes at present known as 7. monticola are reported to have from 21 
to 29 rows of scales at midbody, but these extremes apparently are not reached 

by Chinese specimens and I have therefore not used them in the key above. 

The problem of variation in monticola is discussed in detail under that species. 
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125. Trimeresurus albolabris Gray 

Figure 76 

Trimeresurus albolabris Gray, 1842, Zool. Misc., p. 48 (type locality, China).—Pope and Pope, 1933, Amer. Mus. 

Novitates, No. 620, p. 9. ; 
Bothrops erythrurus Miller, 1878, Verh. Naturf. Ges. Basel, VI, p. 621 (Lilong, Kwangtung) (not of Cantor, 

1839). 
Trimeresurus erythrurus Miller, 1881, Verh. Naturf. Ges. Basel, VII, p. 171 (Chonglok, Kwangtung) (not of 

Cantor, 1839).—Boettger, 1888, Ber. Offenbach. Ver. Naturk., XXVI-XXVIII, p. 91 (Hainan material 

collected by Herz; also possibly quoted records for Hongkong and Hainan) (not of Cantor, 1839). 

Trimeresurus gramineus Boettger, 1894, Ber. Senck. Ges., p. 135 (Hainan, only the specimen with internasals in 

contact).—Stejneger, 1907, Herp. Japan, p. 480 (part).—Smith, 1923, Journ. Nat. Hist. Soc. Siam, VI, p. 

205 (Hoihow and Kachek, Hainan; ‘‘Five Finger Mt.”’ material not seen by me) (not of Shaw, 1802).— 

Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 458 (Nodoa, Hainan) (not of Shaw, 1802); p. 545, fig. 

21 (purchased specimen) (not of Shaw, 1802).—Angel, 1929, Bull. Mus. Hist. Nat., Paris, (2) I, p. 81 (Laos) 

(not of Shaw, 1802). 
Lachesis gramineus Boulenger, 1896, Cat. Snakes Brit. Mus., III, p. 554 (part: cotypes of albolabris; Hongkong; 

and others).—Vogt, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 143 (part: southern Kwang- 

tung). 
Lachesis gramineus albolabris Mell, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 126 (Shiuhing, Ting- 

hushan, Szewui, Namkong, Lofaoshan and Linping, six Kwangtung localities; Hongkong). 

Lachesis fasciatus Werner, 1924, Sitzber. Akad. Wiss. Wien (math.-natur.), CXXXIII, Abt. I, p. 47 (part: 

Hainan). 
Trimeresurus gramineus gramineus Stejneger, 1927, Proc. U. S. Nat. Mus., LX XII, Art. 19, p. 8 (Kuliang, 

Fukien [not ‘“Kuling’’]) (not of Shaw, 1802).—Pope, 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 478 
(Futsing Hsien, Yenping, and Chungan City, Fukien) (not of Shaw, 1802).—Fan, 1931, Bull. Dept. Biol. 

Col. Sci. Sun Yatsen Univ., No. 11, p. 139 (Lohsiang and Chinhsiu, Kwangsi) (not of Shaw, 1802). 

Trimeresurus gramineus albolabris Mell, 1931, Lingnan Sci. Journ., VIII, p. 218. 

Description:—Internasals large, in contact or rarely separated by a single 

scale; first upper labial never completely but nearly always partly separated 

from nasal by a suture (only thirty-one specimens examined); generally no, 

occasionally 1, rarely 2 to 4 small scales present between nasal and scale forming 
anterior border of pit (thirty-one specimens examined); 2 scales between eye 
and nasal (thirty-one specimens examined); supraoculars separated by 10-12, 

rarely 8, 9 or 13 small scales; scales keeled, in 23 or 25, very rarely 21 or 27 

tows on the neck, 21 at midbody and 15 before the vent (only thirty-one speci- 

mens counted at midbody); ventrals in twenty-one males 153-162, in twenty 
females 158-167; subcaudals in twenty-one males 65-73, in nineteen females 

52-60; the largest males among sixteen measure from snout to vent 485, 476, 

474, 465 and 438, the largest females among fifteen 786, 770, 750, 745 and 710 

mm. (Except as otherwise indicated, description based on forty-one specimens 

from Nodoa.) 
Adult females can be recognized as quickly by their much greater girth 

as by their greater length. 
In life, the iris of albolabris is pale red (Mell, 1922, p. 127). 

While going over the series of albolabris in the American Museum, I dis- 

covered three facts of interest as follows: 

1. Fukien and Hainan albolabris differ in head coloration, the upper lip of those from the 
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former locality being white (in formalin), while this part of the head in the Hainan material 
is pale green. It is even possible that two distinct forms are represented here, but for the 
present, at least, it is best to regard them as identical. 

2. The discovery written of just above brought to light the second fact, i.e., male Hainan 

albolabris nearly always has a distinct white stripe along the dorsal edge of the upper lip just 

under the eye, while no such stripe is evident in the vast majority of females; consequently 

adult specimens may be sexed with great ease. On the other hand, the white lip of Fukien 
albolabris entirely or almost entirely conceals its white stripe and this condition is responsible 

for my (1929, p. 480) implication that the light stripe under the eye of male stejnegert would 

serve to distinguish it from albolabris. Obviously, Hainan albolabris could not be separated 
from stejnegeri by the presence or absence of this subocular stripe. 

3. As pointed out elsewhere, a distinct sexual dimorphism is exhibited by the lateral 
stripe along the first row of scales in stejnegeri, and I have now determined that such is also 

the case in albolabris, for in this species, instead of being bichromate in males and monochro- 
mate in the other sex, this stripe is strong and distinct throughout in males, extending even 

onto the tail, while in females it is relatively weak or almost absent on the body, and faint or 

entirely lacking on the tail. 
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Fic. 76. Trimeresurus albolabris, Nat. size. a. Ventral view of head. b. Lateral view of head. A.M.N.H. 

No. 27935 from Nodoa, Hainan. 

The amplified description of the female cotype by Pope and Pope (1933, 
No. 620, p. 9) follows: 

Rostral twice as broad at base as at tip, a little broader than high. Internasals broad, 
elongate, broadly in contact, much larger than adjacent head scales. Nasal not constricted 
in middle, undivided, not concave, each nasal half separated from its first upper labial by 

two sutures. Second upper labial high, forming anterior border of pit. Upper part of second 
upper labial in contact with nasal on both sides. Two scales on a line between eye and nasal, 

the anterior much the shorter and forming upper angle of canthus rostralis. Supraoculars 

much longer than horizontal diameter of eye, as broad as largest anterior head scales, and 

extending backward as far as posterior margin of orbit. Inner margins of supraoculars scarcely 
broken by sutures, separated by ten to twelve scales. Internasals separated from supraoculars 

by three scalés on one side, four on other, no one of which differs markedly in size or shape 

from other anterior head scales. Upper head scales smooth, irregular, scarcely increasing in 
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size anteriorly. Center of line connecting anterior extremities of supraoculars is separated 

from internasals by four scales. Two postoculars on each side. Suboculars separated from 

upper labials by one scale on each side. Temporal scales smooth, scarcely enlarged. Pupil 

vertical. Eye separated from labial border by distance equal to nearly twice its vertical 

diameter and from tip of snout by three times this diameter. Upper labials 10-11. Lower 

labials 12-13, first pair in contact behind symphysial. Chin shields regular, first pair some- 

what enlarged. All but first two or three outer rows of scales obtusely keeled. Anteriorly, 

mid-dorsal scales about half as wide as posteriorly. Scale rows 21-19-17-15, the reduction 

from 21 to 19 taking place somewhere posterior to 7oth ventral plate counting forward from 

anal. Ventrals 152. Anal entire. Caudals 49, divided. Snout to vent approximately 435 
mm. Tail 75 mm. 

Color uniform green above; yellowish white below. Each scale of first row with light 

center, the resulting stripe extending from neck, where it is somewhat widened, to vent. On 

tail, it is present laterally on subcaudals, but soon disappears. The yellowish white color of 
belly is present on upper lip to horizontal level of lower margin of eye. No postocular stripe. 

Tip of tail pale reddish. 

The hemipenis of the male cotype of albolabris is very long and slender, 
extending to the twenty-first subcaudal plate, and is entirely devoid of spines. 
It is forked opposite the fifth to sixth subcaudals and finely calyculate distally 

from just beyond the point of forking. The sulcus lips are prominent through- 

out. (Pope and Pope, 1933, No. 620, p. 10.) 
Proximal to the calyculate area, the extraordinary hemipenis of this snake 

is papillose. It also might be remarked that the calyces do not have scalloped 

edges, are somewhat flounce-like in appearance, and involve the lips of the 
sulcus (Hainan specimen). 

Distribution:—T. albolabris is known in China from the following localities: 

Fukien: Futsing Hsien; Kuliang; Yenping; Chungan City. 
Kwangtung: Shiuhing; Tinghushan; Szewui; Namkong; Lofaoshan; Lilong; Linping; 

Chonglok. 

Hainan: Hoihow; Tingan; Kachek; Nodoa; Wuchih Mountains. 

Kwangsi: Lohsiang; Chinhsiu. 

This pit-viper also occurs on Hongkong and Formosa. Its range extends 

southward from China and Burma through the peninsula of southeastern Asia 
into the Malay Archipelago to Timor (Pope and Pope, 1933, No. 620, pp. 2 

and Io). 

Habits and Habitat:—Mell (1922, p. 126) found albolabris common in level 

or sloping grass-grown or bush-covered regions of southern Kwangtung at 

altitudes not exceeding 400 meters. In Fukien, and on Hainan, it frequents 

the same type of country. Its terrestrial habits are in strong contrast to the 

arboreal ones of stejnegeri, but I believe both species are nocturnal. 
Some specimens of albolabris bite, strike and even snap viciously when 

annoyed (Schmidt, 1927, p. 460). 
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Observations and dissections indicate that albolabris eats chiefly rats but 
also lizards and frogs. The first four of the seven items listed below are based 

on observations made at Nodoa. 

1. A half-grown specimen disgorged a half-grown rat on May 23. 

2. On June 4, a foot-and-a-half specimen disgorged an adult Calotes versicolor. 

3. A 15-inch individual disgorged, on June 30, two half-grown rats, one 3, the other 2.5 

inches long. 
4. On July 21, a large rat was taken from the stomach of a 33-inch albolabris. The neck 

of this snake was only half an inch in diameter. 
5. Schmidt (1927, p. 459) dissected stomachs of this same Nodoa series and found mam- 

mals in seven, frogs in three, and a lizard (Calotes versicolor) in one. 

6. I saw a Futsing Hsien specimen disgorge a rat. 
7. Another Futsing Hsien specimen dissected in the American Museum contained a rat 

(Pope, 1929, p. 478). 

The rats found in albolabris are apparently domestic ones. This indicates 
a fondness for the proximity of human habitations on the part of the species in 
question. It is interesting to note that immature albolabris can swallow 

relatively large rats, so it may be concluded that, on the whole, these pit- 

vipers are formidable enemies of both large and small house rats. I believe 

that rats even too large to be swallowed are often struck and killed by half- 

grown albolabris. 
American Museum No. 34286 from Chungan City was secured between 

April 25 and September 3 and contains 4 advanced but scarcely pigmented 

embryos, one of which measures about 105 mm. in total length. This individual 

proves the ovoviviparity of albolabris beyond a doubt. It is extremely inter- 

esting to note that what is almost certainly the beginning of an egg-tooth can be 

made out on each of these embryos. A Nodoa specimen contains 7 eggs in an 

early stage of development. 

Material examined:—I have seen the following specimens from China: the 

2 cotypes, in the British Museum; 8 from Tingan and 3 from the Wuchih Mts., 

in the Naturhistorisches Museum, Vienna; 7 from Kwangtung, in the Berlin 

Museum; 1 from Kuliang, in the U. S. National Museum; 41 from Nodoa, 8 

from Futsing Hsien, 1 each from Yenping, Chungan City, and an unknown 

Chinese locality, in the American Museum. 

Mr. Schmidt very kindly examined for me 2 Kwangtung examples, one 

from Lilong, the other from Chonglok, in the Museum d’Histoire Naturelle, 

Basel. 

Remarks:—The synonymy given above includes all the references in the 

literature that are certainly based upon material of albolabris. Many additional 
ones have been omitted because of the impossibility of determining whether 
they refer to albolabris or to stejnegeri. 
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126. Trimeresurus jerdonii Guenther 

Plate XXV 

Trimeresurus jerdonii Guenther, 1875, Proc. Zool. Soc. London, p. 233, Pl. xxxiv (type locality, Khasya). 

Trimeresurus xanthomelas Guenther, 1889, Ann. Mag. Nat. Hist., (6) IV, p. 221 (type locality, Ichang, Hupeh); 

1892, in Pratt’s Snows of Tibet, p. 241, Pl. 1. 

Lachesis jerdonii Boulenger, 1896, Cat. Snakes Brit. Mus., III, p. 551. 

Lachesis melli Vogt, 1922, Archiv. Naturg., LXXXVIII, Abt. A, Heft 10, p. 143.—Mell, 1922, p. 126 (type 

locality, between Chao and Hsiaotsun, Yunnan, 2700 meters), 
Trimeresurus jerdonii melli Mell, 1929, Lingnan Sci. Journ., VIII, p. 218. 

Trimeresurus jerdonti xanthomelas Mell, 1929, l.c. 

Description:—Internasals not in contact; first upper labial completely 

separated from nasal by a suture; I or more small scales nearly always present 

between nasal and scale forming anterior border of pit; ventrals in three males 

164-170, in female 168; subcaudals in two males 51-54, in female 44. (Descrip- 

tion based on four specimens from Tungchwan.) 
I have brought together all the available data on ventral and subcaudal 

counts of Chinese specimens because Mell (1929, p. 218) considers melli a valid 

subspecies based on a low number of ventrals and subcaudals and confined to 
Yunnan. In addition, he revives Guenther’s xanthomelas for Szechwan and 

Hupeh material with rather high counts. If these Chinese forms are recognized, 
it is difficult to say just what should be done with jerdonii from regions west of 

Yunnan where its counts (172-175 ventrals) are, for the most part, intermediate 
between those of Szechwan and Yunnan examples (Boulenger, 1893, p. 552, 

and Wall, 1910, p. 233). Venning (1911, p. 775), on the other hand, gives the 
ventral counts of three Chin Hills individuals as 164, 172, and 181! I can only 

conclude that jerdonii is not readily divisible into good geographic forms, and 

if new data do substantiate Mell’s conviction, I am sure that, in China, melli 

will be found in southwestern Szechwan and northern Yunnan, xanthomelas in 

central and eastern Szechwan and Hupeh. 
In Table LIV, figures in parentheses indicate the number of specimens 

counted. 
The original description, based on three specimens, follows: 

The second upper labial shield forms the front part of the facial pit; one or more small 
shields between the supranasals. Scales on the upperside of the head very small, almost 

granular, those of the body keeled, in twenty-one series. One or two longitudinal rows of 

scales above, and nearly as large as, the posterior labials. Supraciliary not divided. Ventrals 

164-172; subcaudals 42-60. Upper parts greenish brown, with a vertebral series of irregular 

subrhombic black markings and another series of vertical black spots along the side of the 
body. Upperside of the head with symmetrical black spots, and an oblique black band from 

the eye to the angle of the mouth. Lower side yellowish, posteriorly marbled with blackish. 

The deeply forked hemipenis is spinous proximally, calyculate distally, the 
spinous and calyculate areas being about equal in extent and sharply set off 

from each other. The numerous spines, though very small proximally, enlarge 
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TABLE LIV. VENTRAL AND SUBCAUDAL COUNTS OF TRIMERESURUS JERDONII 
FROM YUNNAN, SZECHWAN AND HUPEH 

Locality Sex Ventrals Subcaudals Museum or Reference 

‘between Yungping) = |] 
and Yungpeh.... (3 or 4)160-169|(3 or 4)54-56] Vogt, 1927, p. 286 

eres Chao and) | |” nse aiele eed pe 
Hsiaotsun....... 166 or 169 54 type of melli 

Tungchwan...... fof (3)164-170 (2)51-54 British Museum 

Tungchwan...... fe) 168 44 British Museum 

Yachow Prefecture 9 (2)184 (2)63 U.S. Nat. Mus. Nos. 75717-18 

Machowis ha svi Q (2)175-181 (2)60-67 | U.S. Nat. Mus. Nos. 76261-62 

Wig GhOw)n airy see rot 172 62 U.S. Nat. Mus. No. 76263 

IGE verano ae 188 54 Boulenger, 1896, p. 552 

Mt: |@Omet. 5... <2 Q 176 42+ Stejneger, 1925, p. 101 

Mt. Omei........ fou (2)173-175 (2)58-65 | U.S. Nat. Mus. Nos. 69933-34 

Mit; Omettns.- sre 179 57 Chang, 1932, p. 76 

Wreashan 1c) ou 183 69 U.S. Nat. Mus. No. 69931 

Siichow....4...: o 179 U.S. Nat. Mus. No. 76246 

Ichang..........|o' + 2 | (5)z80-187 (5)55-67 | Boulenger, 1896, p. 552 

rapidly toward the calyculate area until their maximum size is reached in the 

region farthest from the sulcus where they are very long and slender, with 2.5 

mm. free ends. Nearer the sulcus, they do not attain such a length, and remain 

very short immediately adjacent to it. The calyces strongly suggest flounces, 

and the sulcus is undivided in each fork. (Description based on a cotype of 

xanthomelas.) ; 

Distribution:—This pit-viper has been secured at the following localities 

in China: 

Yunnan: between Yungping and Yungpeh; between Chao and Hsiaotsun; Yunnanfu; 

Tungchwan. 

Szechwan: Yaochi, near Muping; Yachow and Yachow Prefecture; Kiating; Mt. Omei; 

Washan; Stichow. 

Hupeh: Ichang. 

T. jerdonit is known also from the Khasi Hills, Assam, and the North Chin 
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_ Hills, Burma. It has recently been recorded from the Burma-Tibet frontier 
(Smith, 1932, p. 479). 

Habits and Habitat:—Trimeresurus jerdonii is preéminently a snake of high 
mountains, a fact that may be illustrated by Table LV. 

TABLE LV. ALTITUDE RECORDS FOR TRIMERESURUS JERDONII 

Locality Altitude Reference or Museum 
in Feet 

eh asivellsretectare ster): 4500-5500 | Wall, 1908, pp. 312 and 337 

Chinvhlisnes san cioce 6500 Wall, 1910, p. 231; Venning, 1910, pp. 331 and 343 

between Chao and 
HISIBOtSUM!. so4.a5 2 sere 8858 Mell, 1922, p. 126 

Mite Omieley <t cmctts ae: about 6000 | U. S. Nat. Mus. No. 64639 

IWfee(Oyra(elene ee ance Heir 7546 Chang, 1932, p. 76 

iWastambecrs pe rterietenste a - 8000 U.S. Nat. Mus. No. 69931 

Yaochi, near Muping...| 7400-8000 | U.S. Nat. Mus. Nos. 79710-19 

Other localities, such as Kiating, Suchow, and Ichang indicate its occur- 

rence at much lower altitudes, but records for these localities are probably based 

on specimens from mountains near the places in question. The exact level to 

which jerdonii descends cannot be determined until more detailed field data are 

available. Mell (1922, p. 126) collected the type of melli in scrub woods 

(‘“Buschwald’’), while Chang’s (1932, p. 76) Mt. Omei individual was secured in 

a forest. Venning (1910, p. 343) found three specimens on a rifle range in the 

Chin Hills, and Wall (1910, p. 233) reports a female taken on the banks of a 
“‘nullah’’ in the same hills. 

A specimen in the U. 5. National Museum from Yaochi, near Muping, 

contains two, another from the same locality three, very young babbling 

thrushes (Timaliide), probably advanced nestlings, while the stomach of an- 

other Szechwan jerdonii in the same museum holds the remains of a shrew. I 

know of no other information on the feeding habits of this pit-viper. Since 

these babbling thrushes are ground-nesting birds, their discovery cannot be 
taken as indication of arboreal tendencies on the part of jerdonit. 

A captive female gave birth to 4 young in the Chin Hills on September 12, 
1908 (Venning, 1910, l.c.), while another from these same hills contained 6 
advanced embryos when killed on August 1 (Wall, 1910, l.c.). Dissection of 

seven gravid females in the U. S. National Museum indicates that the breeding 
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season in Szechwan is somewhat earlier than in the Chin Hills unless the period © 
of gestation is very long in jerdonii. A brief summary (Table LVI) of the results 
obtained by a study of the Szechwan snakes, all of which contained embryos 

still in rather early stages of development, will serve to illustrate my point. 

TABLE LVI. DATA ON BREEDING OF TRIMERESURUS JERDONII IN SZECHWAN 

Locality Number of Date Number of Embryos 
Specimens 

Yaochi, near Muping July 3-12 2 (small female), 5 and 7 

Yachow Prefecture May 5 and 8 

Yachow June 7 

Material examined:—I have seen the following Chinese specimens: 5 co- 

types of xanthomelas from Ichang, 1 example from Kiating, and 4 from Tung- 

chwan, in the British Museum; 1 from Yunnanfu, in the Naturhistorisches 

Museum, Vienna; 11 from Yaochi, near Muping, 2 from Yachow Prefecture, 3 
from Yachow, 3 from Mt. Omei, 1 from Washan, and No. 76246 from Sichow, 

in the U. S. National Museum; the type of melli from between Chao and 

Hsiaotsun, and 3 specimens from between Yungping and Yungpeh, in the 

Berlin Museum. 

I have also seen the 3 cotypes of jerdonii in the British Museum. 

Remarks:—Wall (1910, p. 231) has described in detail and figured the egg- 
tooth of this ovoviviparous. species as seen in advanced embryos from the Chin 

Hills. The American pit-viper, Agkistrodon mokasen, another ovoviviparous 

species, also develops an egg-tooth (American Museum Nos. 43324-43326). 

Wall believes that the egg-tooth in jerdonii serves to enable the young snake to 

escape from the investing membrane after birth but only direct observation 
could establish this point. Quite possibly it has no function in such cases but 

merely indicates that a rapid change from oviparity to ovoviviparity has taken 

place. 

127. Trimeresurus monticola Guenther 

Plates XXIV, D and E, and XXVII, A 

Trimeresurus monticola Guenther, 1864, Rept. Brit. India, p. 388, Pl. xxiv (type localities, Nepal and Sikkim); 

1892, in Pratt’s Snows of Tibet, p. 241 (Kiating, Szechwan, 1070 feet); 1896, Ann. Mus. Zool. Acad. Sci. 

St. Pétersbourg, I, p. 206 (Lungan, Szechwan).—Anderson, 1879, Zool. Res. W. Yunnan, p. 832, Pl. Lxxvt 

(outskirts of Husa, Yunnan). 
Lachesis monticola Boulenger, 1896, Cat. Snakes Brit. Mus., III, p. 548. 

Trimeresurus orientalis Schmidt, 1925, Amer. Mus. Novitates, No. 175, p. 3 (type locality, Shaowu, Fukien); 
1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 544 (amplified description of type). 

Trimeresurus monticola monticola Mell, 1931, Lingnan Sci. Journ., VIII, p. 218. 

Trimeresurus monticola orientalis Mell, 1931, 1. c. 
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Agkistrodon monticola Pope, 1932, in Andrews’ Nat. Hist. Cent. Asia, I, p. xlvii and Pl. crx (Fukien) (not of 

Werner, 1922). 

Description:—Internasals large, in contact, occasionally separated by a 

single scale; first upper labial completely separated from nasal by a suture; 

no small scales between nasal and scale forming anterior border of pit; 2 scales 

between eye and nasal; supraoculars separated by 7 or 8, occasionally 6 small 

scales; scales smooth, or very weakly keeled on posterior middorsum, in 25, 

occasionally 26 or 27, very rarely 23 or 28 rows on the neck, 23, rarely 25 at mid- 

body, and 19 before the vent; ventrals in three males 137-138, in eleven females 

137-144; subcaudals in three males 41-43, in eleven females 36-38; largest 

females from snout to vent 535, 530, 525, 525, 520 and 503 mm., males im- 

mature. (Description based on fourteen specimens from Chungan Hsien, half 

of which are young from the same clutch of eggs.) 

A few or even all of the subcaudals are entire (Steindachner, 1906, p. 908; 

etc.). The maximum size attained is 859+118 mm. (Wall, 1925, p. 821, 
specimen from Taunggyi). 

The original description follows: 

The second upper labial shield forms the front part of the facial pit; a pair of small shields 

behind the rostral. Scales on the head smooth, those of the body slightly but distinctly 

keeled, in twenty-three series. Ventrals 137-141; subcaudals 41. Male blackish ash, female 

and young pale brown; two series of square black spots along the back: the spots of the two 

series are either placed alternately with each other, or they are confluent into a single series 
of large quadrangular spots; sides with small, rounded black or brown spots; a white or yellow 

streak runs from the back edge of the eye to the side of the neck; the middle of the neck with 

a Y-like yellow or whitish mark, more distinct in the male than in the female; belly densely 
marbled with brown. 

The deeply forked hemipenis is spinous proximally, calyculate distally, 

the spines covering a much more extensive area than the calyces, which are 

about uniform in size and structure and with unscalloped but slightly irregular 

edges. The spines decrease in size distally and are numerous, a few of the proxi- 

mal ones being very large. The sulcus is prominent throughout. (Description 

based on a 467 mm. male, American Museum No. 43353, from Chapa, Tong- 

king, with internasals widely separated by two transverse series of scales, the 

anterior series consisting of four small, the posterior of two much larger scales.) 

Distribution:—T. monticola is known from the following localities in China: 

Yunnan: outskirts of Husa; Tali region. 

Szechwan: Lungan; Kiating; Hualienszu, Mt. Omei; Chouchiakou; Yunnan border 
south of Sitichow. 

Chekiang: (no specific locality). 

Fukien: Chungan Hsien; Shaowu. 

Distributed southward from China through the Malay Peninsula to Suma- 
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tra and westward from Yunnan through Assam and Burma into the Himalayas. 
It is well known on Formosa (Maki, 1931, p. 225). 

Habits and Habitat:—All observers agree that T. monticola is an inhabitant 
of mountains. Stoliczka long ago (1871, p. 445) recorded its vertical range in 

the Himalayas as two to eight thousand feet. A specimen in the U. S. National 
Museum (No. 68163) was collected at 7000 feet on Mt. Omei, while Guenther’s 

1892 (p. 241) Kiating record as well as other specimens in the U. S. National 
Museum indicate that it also occurs at much lower altitudes in Szechwan. I 
found it only in the high Kuatun-Sanchiang mountains of Fukien. In spite of 

the frequent references to this snake in the literature, few have given good 

details concerning its exact habitat preference. Leigh (1910, p. 3) states that, 

about Kurseong, it prefers the vicinity of dwellings and describes the capture 

of specimens in an outhouse, dwelling houses, a garden, the vicinity of a school 
playground, and a jungle. 

This pit-viper subsists on mammals, chiefly rats and mice (Wall, 1908, p. 

335; 1909, p. 357; and Leigh, 1910, l.c.). A Fukien specimen examined by me 
(1929, p. 476) contained a shrew. : 

The breeding habits of monticola are now well known. The eggs were first 

reported briefly by Miller in 1904 (p. 729), while a few years later Leigh (1910, 
l.c.), in his excellent general account of this pit-viper at Kurseong, described 
the discovery, on August 25, of a clutch of 11 eggs buried in a tea garden and 
guarded by a female. Wall (1911, p. 284) has described embryos just over an 
inch long taken from a gravid specimen, so the eggs, when deposited, obviously 
are already well advanced in development. I (1929, pp. 475 and 476) have 

given the following detailed record of the breeding of monticola in Fukien: 

I was told about this viper by the Kuatun Chinese for three months before being able 

to secure any. This is probably because these snakes are so secretive that only the nesting 

females can be found. All of my large examples are females so the whereabouts of the males 
remains somewhat of a mystery. 

The Kuatun people prepare from bamboo a coarse fibre from which paper is made. This 
necessitates the shredding of great quantities of bamboo, and waste material from this proc- 

ess lies all about in low piles. It was in one of these that a beautiful monticola nest was found 

August 12, at Upper Kuatun. The snake did not desert the nest and on the 16th I photo- 

graphed it. The female remained on guard until the eggs had actually been removed. They 

were deposited in a roughly rounded cavity some twelve inches below the surface of the very 
low pile of decaying, fibry waste. The eggs, six in number, were white and adherent in a 

globular mass. Four were measured and found to range from 26 to 40 mm. in greater diam- 
eter, and from 23 to 24 in the lesser. One contained a barely pigmented embryo 128 mm. long. 

Again on the 16th, and not far away, I was shown another nest freshly dug up in a grassy, 
open tea field. The adult guarded the eggs but the nest had been so deranged that its form 

or depth could not be made out, though obviously it had been within a few inches of the sur- 
face. The eggs were white, adherent and slightly longer than those from the first nest, the 
largest being 42 mm. long. One embryo was faintly pigmented and 140 mm. long. 
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A batch of five monticola eggs that had been roughly handled, was brought in on the 

12th of August. They were like those already described. 
Several eggs from the above batches were kept but all the young emerged by Septem- 

ber 12. 

Four Kuatun hatchlings in the American Museum (Nos. 34288-89 and 

34292-93) have egg-teeth. Nos. 34294, 34290, 34289, 34291 and 34293 hatched 

between September 6 and 12, and measure 195, 189, 187, 187 and 183 mm. in 

total length, respectively. 

The disposition of monticola is, according to Wall (1908, l.c.), bad, for it 

strikes ‘‘upon small provocation.” He (1928, p. 125) has described the effects 

of its bite, which is not ordinarily fatal. I found Fukien specimens rather slug- 

gish and disinclined to strike except when guarding eggs. 

Material examined:—I have seen the following examples from China: the 

type of orientalis from Shaowu, 14 specimens and 2 lots of embryonic material 

from Chungan Hsien, in the American Museum; 2 specimens from Kiating, 

in the British Museum; 1 each from Hualienszu on Mt. Omei and the Yunnan 

border of Szechwan, south of Stiichow, and 2 from Chouchiakou, in the U. 8. 

National Museum. 
I have also seen Guenther’s cotypes in the British Museum. 

Remarks:—The variations of monticola are indeed most perplexing and as 

yet I have been unable to correlate any of them with geographical distribution. 
I am strongly inclined to believe that if two forms exist north of the lower 

Malay Peninsula, one will prove to be distributed from the Himalayas across 

China to Formosa, the other from Tongking and southern Burma southward as 

far as the Isthmus of Kra. This belief is supported by the absence of monticola 

in much of southeastern China. If the northern (Himalayas to Formosa) 

snakes do prove to represent a distinct form, it should of course be known as 

monticola monticola. The characters used by Schmidt (1925, No. 175, p. 3) and 

Maki (1931, l.c.) do not, in my opinion, serve to distinguish eastern (orientalis) 

from western material. Werner expressed the same opinion in regard to 

Schmidt’s orientalis some time ago (1926, p. 144). As to the distinctness of 

monticola from regions south of China (including perhaps part of Yunnan) 

and north of the Isthmus of Kra, I am inclined to think that collation of the 

internasals and scales separating them will prove fruitful because I have seen 

material from this region with greatly reduced internasals separated by many 

small scales, a condition never found in Fukien and Formosan monticola at 

least (Maki, 1931, l.c.). 
Stoliczka (1870, p. 224) hesitatingly described a specimen from Penang 

with 29 subcaudals as a new species, calling it convictus. I have recently seen 

the Singapore specimen with only 24 subcaudals in the British Museum, and 
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cannot help conjecturing that these short-tailed snakes from the lower Malay 

Peninsula will also turn out to be distinct enough to warrant the revival of 
Stoliczka’s name which has long reposed in the synonymy of monticola. 

128. Trimeresurus mucrosquamatus (Cantor) 

Plate XXVI 

Trigonocephalus mucrosquamatus Cantor, 1839, Proc. Zool. Soc. London, p. 32 (type locality, Naga Hills, 

onsen mucrosquamatus Guenther, 1864, Rept. Brit. India, p. 390.—Swinhoe, 1870, Proc. Zool. Soc. 

London, p. 411, Pl. xxx1 (Formosa). 

Lachesis mucrosquamatus Boulenger, 1896, Cat. Snakes Brit. Mus., III, p. 552 (Formosa). 

Description:—Internasals small, separated by small scales; first upper 

labial completely separated from nasal by a suture; small scales present 

between nasal and scale forming anterior border of pit; more than 2 scales 

between eye and nasal; supraoculars separated by 13 to 16, very rarely 12, small 

scales; scales keeled, in 25, occasionally 27, rows on the neck, 25, rarely 27 at 

midbody, and 19 before the vent; ventrals in males 201-218, females 205-214; 

subcaudals in seven males 82-91, in four females 78-88. Color, brown with one 

middorsal row of large and 2 lateral ones of smaller dark brown, faintly black- 

margined blotches, those of the middorsal row sometimes more or less divided 

medially and alternately confluent; belly light brown, each ventral plate with 
I to 4 pale yellow spots. The males measure 723, 627, 610, 605, 550, 380 and 

281, the females 970, 858, 797, 728, 691, 530 and 271 mm. from snout to vent. 

(Description based on ten specimens from Yenping and four from Futsing 

Hsien.) 

The foregoing measurements show that the females are much larger than 

the males. 

The rather small amount of variation found in the ventral and subcaudal 
counts of this snake is illustrated by Table LVII, in which the figures inserted 
parenthetically indicate the number of specimens counted. 

Steindachner (1913, p. 357) has given excellent figures of the skull of 
mucrosquamatus. 

The hemipenis extends to the fifteenth subcaudal plate and is forked oppo- 

site the seventh. It is spinous proximally, calyculate distally, the spinous area 
being about twice as extensive as the calyculate one. Two large spines, each 

with a 3 mm. free end, arise just proximal to the point of forking, on either side 
of, and slightly removed from the sulcus. Both pairs of large spines are fol- 

lowed (in each fork) by approximately eight smaller ones of the same form but 
successively reduced in size distally. All of these relatively large spines are 

separated longitudinally from the sulcus by narrow series of very small ones, 

while just proximal to the calyculate area numerous spines of intermediate size 

are present. Proximal to the two pairs of large spines, the organ is beset with 
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TABLE LVII. VENTRAL AND SUBCAUDAL COUNTS OF TRIMERESURUS 
MUCROSQUAMATUS FROM CHINA AND FORMOSA 

Locality Sex Ventrals Subcaudals Reference 

ormosalr disor. o& + 2 | (14)200-219 | (15)72-96 | Maki, 1931, p. 229 

Wiaoshan sn anne ces o' + @ | (11)209-219 | (11)79-96 | Fan, 1931, p. 138 

Stichow: sss wae cat (1)205 (1)77 Stejneger, 1925, p. 100 

Wenchiwanest seiner re: (1)209 (1)88 Stejneger, 1925, p. 100 

OpientHsienparer ease (3)198-210 (2)79-81 Chang, 1932, p. 74 

Hsiaomienhsi, Hochuan... (1)207 (1)93 Chang, 1932, p. 74 

Wenchingicoun spree ee fe) (1)206 (1)86 Schmidt, 1927, p. 545 

very minute ones. The line of demarcation between spines and calyces is 
abrupt, but does not extend in a straight line across the organ. The calyces are 

small and uniform in size save for an inconspicuous, narrow, longitudinal area 

of slightly enlarged ones. The sulcus divides a short distance proximal to the 

point of forking and has small but distinct lips scarcely encroached upon by 

either spines or calyces. (Description based on a specimen from Yenping.) 

Distribution:—T. mucrosquamatus is known from the following localities 
in China: 

Fukien: Yenping; Futsing Hsien; hills north of Yungchun. 

Kwangtung: mountains of north; Lungtou. 

Kwangsi: Lohsiang; Chinhsiu; Kuchen. 

Szechwan: Yenchingkou; Chungking; Hsiaomienhsi, Hochuan; Stiichow; Chouchiakou; 
Hsinchang; Yenchinghsi; Wenchwan. 

There is little doubt that this pit-viper does not occur in the high moun- 

tains of northwestern Fukien (Pope, 1929, p. 477). It is, however, well known 

on Formosa (Stejneger, 1907, p. 467, and Maki, 1931, p. 227) and extends its 
range southward in the east to Tongking (Mocquard, 1897, p. 213). 

Examination of Vogt’s (1924, p. 339) ‘‘Lachesis mucrosquamatus”’ from 

Kwanhsien proves it to be A gkistrodon halys. | 

Habits and Habitat:—Maki (1931, p. 228) states that mucrosquamatus is 

“very common in Formosa on hills and in woods.’’ As far as I can determine, 

it has much the same habitat preference in China, where it is found at all 

altitudes in hilly or mountainous regions. In Fukien, I collected specimens 

near the top of the high Yenping mountains, while Chang (1932, p. 74) reports 
two secured at 1300 meters in Opien Hsien, Szechwan, and Mell (1922, p. 126) 

gives its vertical range in northern Kwangtung as 600 to 900 meters. On the 
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other hand, there is little doubt that it descends to a very few hundred feet 
above sea-level in the mountains of Futsing Hsien. 

I have already (1929, l.c.) described the discovery, during a single lunch 

hour, of two individuals in a high mountain village near Yenping, one well 
above the ground just under the roof of an inhabited farmhouse, and the other 

in a rock wall nearby. Swinhoe (1870, p. 412) writes of one ‘‘captured at Takow 

[Formosa], in the hall of a neighbouring Mandarin’s office, having descended 

from the roof, in which it was lodged, by a rope on to a hanging lamp in pursuit’ 

of geckos (Gecko japonicus).” 

A Szechwan specimen in the U. S. National Museum (No. 69393) contains 
bird remains. In Fukien, I saw one example disgorge a bird, each of two others 

a rat (Pope, 1929, l.c.). 
Three Yenping females contain 5, 9, and 13 well-formed eggs (Pope, 1929, 

l.c.) with embryos still too small to be revealed by gross examination. These 

specimens in all probability were collected between April 12 and June 2, but if 

not then, between July 29 and August 6. 

T. mucrosquamatus has a sluggish disposition and is generally reluctant 

to strike (Pope, 1929, l.c.). 

Material examined:—I have seen the following specimens from China: 1 

from Lohsiang, in the Museum of Comparative Zodlogy; 7 from Siichow, I 

each from Chouchiakou, Wenchwan, Chungking and Lohsiang, in the U. S. 

National Museum; 11 from Yenping, 4 from Futsing Hsien, and 1 from Yen- 

chingkou, in the American Museum. 

Remarks:—Wall (1925, p. 251) has questioned the Naga Hills as the true 
type locality of mucrosquamatus, chiefly because in 1925 no additional Indian 
material had been secured. Very recently, however, Prater (1929, p. 998) has 

reported a specimen taken at Pasighat (26° 43’ N. Lat.x 97° 42’ E. Long.) 
in northern Burma not very far from the Naga Hills, so there is no longer reason 

to doubt the presence of this pit-viper in the northeastern extremity of the 

Naga country. 
Work has been done on the vemon of this snake by Hara (1928, p. 1110+) 

and the effect of its bite reported by Maxwell (1912, p. 244) and Sakia (1929, 

p. 998). The results of the bites recorded by Maxwell were fatal to two of the 
three children bitten, while the third child had to have its leg amputated. Such 

effects are much more severe than those described by Sakia. 

129. Trimeresurus stejnegeri stejnegeri Schmidt 

Figure 77 

Trimeresurus gramineus Boettger, 1894, Ber. Senck. Ges., p. 135 (Hainan, only the specimen with internasals 
not in contact).—Stejneger, 1907, Herp. Japan, p. 480, figs. 370-372 (part); 1925, Proc. U. S. Nat. Mus., 

LXVI, Art. 25, p. 101 (Mokanshan, Chekiang) (not of Shaw, 1802). 
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Lachesis gramineus Boulenger, 1896, Cat. Snakes Brit. Mus., III, p. 554 (part: near Ningpo; and others); 

1899, Proc. Zool. Soc. London, p. 166 (Kuatun, Fukien) (not of Shaw, 1802).—Vogt, 1922, Archiv. Naturg., 

LXXXVIII, Abt. A, Heft 10, p. 143 (part: mountains of Kwangtung).—Werner, 1924, Denkschr. Akad. 

Wiss. Wien (math.-natur.), XCIX, p. 49 (Taolin, Hunan) (not of Shaw, 1802). 

Lachesis gramineus gramineus Mell, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 127 (part: moun- 

tains of northern Kwangtung near the Hunan and Kiangsi boundaries, 500-900 meters). 

Trimeresurus stejnegert Schmidt, 1925, Amer. Mus. Novitates, No. 157, p. 4 (type locality, Shaowu, Fukien); 

1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 546, fig. 22 (amplified description of type; two paratypes 

recorded, one from Futsing, Fukien, the other from an unknown locality).—Pope and Pope, 1933, Amer. 

Mus. Novitates, No. 620, p. 5. 

Trimeresurus gramineus stejnegert Stejneger, 1927, Proc. U.S. Nat. Mus., LX XII, Art. 10, p. 9 (Kuatun, Fukien; 

Tunglu, Chekiang; probably Kiangsu).—Pope, 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 478 (Futsing 
Hsien, Yenping and Chungan Hsien, Fukien).—Mell, 1931, Lingnan Sci. Journ., VIII, p, 218.—Fan, 1931, 

Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 141 (Kuchen, Kwangsi). 

Trimeresurus Pope, 1928, Nat. Hist., New York, XXVIII, p. 258 (habits). 

Description:—Internasals small, separated by small scales; first upper 
labial completely separated from nasal by a suture; I or 2, very rarely 3 or no 
small scales present between nasal and scale forming anterior border of pit; 2 
scales between eye and nasal; supraoculars separated by 11 to 13, rarely 10, 

very rarely 9 or 14 small scales; scales keeled, in 21 or 23 rows on the neck, 21 at 
midbody, and 15 before the vent; ventrals in twelve males 161-171, in thirteen 

females 161-171; subcaudals in twelve males 68-74, in twelve females 60-70; 

four largest males from snout to vent 670, 653, 611 and 592, females 731, 725, 

682 and 625mm. (Description based on seven specimens from Futsing Hsien, 
eleven from Yenping and twenty-eight from Chungan Hsien.) 

I have already (1929, p. 480) shown that stejnegeri exhibits a marked sexual 

dimorphism in head pattern, the lateral stripe usually extending to the eye, 

occasionally only to the angle of the jaw or even ending on the neck in males, 
while in the other sex it is but occasionally evident on the head at all. There is 

also a sexual difference in the color of the first row of scales: in the males, the 

lower half of each scale of this row is generally red, while in females this lower 
half is nearly always green (p. 481). 

In life, the iris of this species is deep brick red (Mell, 1922, p. 128). 

The amplified description of the type specimen, a male, by Pope and Pope 
(1933, No. 620, p. 5), follows: 

Rostral two and one-half times as broad at base as at tip and much broader at base than 

high. Internasals indistinct, not or barely elongate; separated by four scales about size of 

infernasals. Nasal not constricted in middle, not divided, not concave, completely separated 
from first upper labial on both sides; second upper labial high, forming anterior border of pit. 

Upper part of second upper labial separated from nasal by one medium-sized scale on one 
side, in contact with nasal on other. Two scales on a line between eye and nasal, posterior 

one a little deeper and longer; anterior one forming upper edge of canthus rostralis, which is 

distinctly projecting. Supraoculars narrow, with slightly irregular inner margins and sep- 

arated from one another by twelve head scales; one supraocular divided anteriorly. Inter- 

nasals separated from supraoculars by four scales on each side, no one of which differs mark- 

edly in size or shape from other anterior head scales. Upper head scales medium and fairly 
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regular in size, not noticeably enlarged anteriorly; smooth. The center of line connecting 

anterior extremities of supraoculars is separated from scale between internasals by four to 

five scales. Postoculars 2-3; suboculars separated from upper labials by two scales on each 

side. Temporal scales not or only slightly enlarged, smooth. Pupil subelliptical. Eye sep- 

arated from labial border by a distance equal to its horizontal diameter and from tip of snout 
by two and a half times this diameter. Upper labials 10-11. Lower labials 13-12, first pair 
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Fic. 77. Trimeresurus stejnegeri stejnegeri. Type. x2. a. Ventral view of head. b. Lateral view of head 

in contact behind symphysial. Chin shields irregular, first pair enlarged. Anteriorly, mid- 

dorsal scales are about half as broad as they are posteriorly. With the exception of outer row 

on each side, scales are distinctly but obtusely keeled throughout, the keel traversing entire 
length of scale except on neck. Scale rows 21-19-17-15; reduction by loss of fifth row occur- 

ring approximately opposite 63d, 53d and 45th ventral plates, respectively, counted forward 

from anal; first count taken one head-length behind head. Ventrals 165. Anal entire. Cau- 

dals 62, divided. Snout to vent 577 mm. Tail 111 mm. , 

Color uniform green above, somewhat lighter green below. A narrow, yellowish lateral 

stripe along the middle of the first scale row; this stripe stops on neck anteriorly and a little 

beyond vent posteriorly. Tip of tail pale reddish. Head without pattern or postocular stripe. 

The hemipenis extends to the thirteenth to fourteenth subcaudal plates 

and is forked opposite the ninth to tenth. It is spinous proximally, calyculate 

distally, the calyculate area being much less extensive than, and noticeably en- 

croached upon by, the spinous one. Six large spines, each with a 2.5 to 3 mm. 

free end, arise abreast of one another near the base of the organ and some dis- 

tance proximal to the point of forking. Distal to these, a few scattered smaller 
ones of varied sizes are found, some in each fork. The calyces are small, with- 

out scalloped edges, and uniform in size and structure. They arise immediately 
distal to the point of forking. The sulcus branches opposite the tips of the six 
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large spines and is not prominent. Its lips are devoid of spines and calyces. 

The base of the hemipenis, proximal to the large spines, is beset with very 

minute ones. (Description based on a specimen from Chungan Hsien.) 

In 1933 (No. 620, p. 6), Pope and Pope stated that the organ forks oppo- 

site the seventh to eighth subcaudal plates, but the specimen then described 

(American Museum No. 33225) is not fully mature. Moreover, it is from 

Yenping, not Chungan Hsien. The extremely spinous nature of the stejnegeri 
hemipenis is so marked that impressions of the spines are readily seen through 
the walls of the undissected organ while still in the tail. This point is of prac- 
tical as well as theoretical interest because it allows stejnegeri to be distinguished 

from albolabris as quickly and easily by hemipenial as by scale characters and 

refutes the general belief that the hemipenis is impractical for use in general 

identification. 

Distribution:—T. s. stejnegert is known from the following localities in 

China: 

Kwangsi: Kuchen. 

Kwangtung: mountains of north near the Hunan and Kiangsi boundaries, including 
Wanszushan. 

Hainan: (no specific locality). 

Hunan: Taolin. 
Fukien: Futsing Hsien; Yenping; Shaowu; Chungan Hsien (including Kuatun). 
Chekiang: Tunglu; Ningpo region; Mokanshan. 

A specimen in the Naturhistorisches Museum, Vienna, labeled “‘Annam, 

Tonkin,’’ may be taken as evidence that typical stejnegeri extends its range 

southward at least as far as Tongking. It is abundant on Formosa where Maki 
(1931, pp. 212, 214 and probably 216) has named two forms, formosensis and 

kodairat, differing from stejnegeri only in coloration. The first of his new sub- 
species is obviously male stejneger1, the second possibly a color variant of the- 

same species. One of my Fukien specimens has a very weak lateral stripe. Men 

working on abundant material from a very small area almost invariably tend to 

“split’’ in this manner. 

Habits and Habitat:—Typical stejnegeri is an arboreal (Mell, 1929, p. 250, 

and Werner, 1924, p. 49) mountain inhabitant. Mell (1922, p. 127) gives its 
vertical range in northern Kwangtung as 500 to 900 meters, but it certainly 
descends to lower levels than this in the mountains of Futsing Hsien. 

The following account of this snake (Pope, 1929, p. 481) gives many 

details of interest: 

These snakes may be found in abundance at night in the cascading streams of the high 

mountains about Kuatun. On three occasions I found them prowling among the boulders 

lying in stream beds. One night two were seen. This is especially significant because in all 

my hunting in China I never found one anywhere else. A reliable collector reported killing 
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four one night. They probably go to the streams in search of frogs. One of those I found 
had just eaten a species of Rana, and another speedily swallowed a small Megalophrys that I 

gaveit. The stomachs of four of the preserved series contain frog, 1 rat, and 1 shrew remains. 

When surprised at night this snake not only strikes viciously but often violently thrashes 

the entire posterior end of its body about in a most surprising fashion. A Chinese used to 
bring these snakes to me, carrying them in his bare hands. I watched him more than once 

and can only conclude that, like certain other snakes, these vipers do not always bite objects 

actually attached to them but rather strike anything waved in front of them. This same man 

insisted that these snakes would remain hanging from a peg “‘overnight.’’ We experimented 

and found that they will remain thus suspended for minutes at a time apparently reluctant 

to drop to the ground. This is an indication of arboreal habits. 

On August 3, at Wanszushan, Mell (1922, p. 128) secured a female measur- 
ing 695 mm. and containing three 150 mm., advanced embryos. He also re- 

ported another lot of 3 late embryos and thus established the ovoviviparous 

habits of this pit-viper. A Yenping female in the American Museum, almost 
certainly collected between April 12 and June 2 (very improbably between July 
29 and August 6), contains 4 eggs, one of which measures 22x12 mm. These 

are evidently in an earlier stage of development than I formerly thought them 

to be (1929, p. 482), because no embryo can be made out by gross examination. 
The Futsing paratype of stejnegert was collected July 10, measures 585 mm. in 

total length, and holds 5 scaled, weakly pigmented embryos one of which 

measures 130 mm. It is extremely interesting to note that an egg-tooth can 

be detected on the most advanced of these embryos. 

Material examined:—I have seen the following material from China: the 

type from Shaowu, 1 paratype from Futsing and another without definite 
locality, 7 specimens from Futsing Hsien, 11 from Yenping, and 28 from Chung- 

an Hsien, in the American Museum; 1 from Tunglu, in the Museum of Com- 

parative Zodlogy; 1 from Kuatun and 2 from Mokanshan, in the U.S. National 

Museum; 1 from Kuatun and 1 from the Ningpo region, in the British Mu- 

seum; 1 from Hainan, in the Senckenbergisches Museum, Frankfort; 1 from 

Taolin, in the Naturhistorisches Museum, Vienna; and 6 from Kwangtung, in 

the Berlin Museum. 

Remarks:—In comparing stejnegeri with albolabris, three characters possi- 

bly correlated with terrestrial and arboreal habits deserve mention: 

1. The green belly of the arboreal stejnegeri may well serve to render it inconspicuous 

from below to enemies or prey. On the other hand, a green ventrum in albolabris could scarcely 

have survival value. 
2. The prehensile tail of stejnegeri has much less sexual difference in subcaudal counts 

than the non-prehensile one of albolabris. Perhaps this usual difference has been reduced in 

stejnegert where a valuable function would be handicapped by its marked development in the 

female. The proportionate tail length in the sexes would of course be roughly indicated by 

the subcaudal counts. 
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3. A high development of hemipenial spines might well be advantageous to arboreal 
snakes because a sexual embrace can scarcely be as readily accomplished and as easily main- 

tained in a bush as on the ground. 

The synonymy given above includes all the references in the literature that 
are certainly based upon material of stejnegeri. Many additional ones have 

been omitted due to the impossibility of telling whether they refer to albolabris 
or to stejnegert. 

130. Trimeresurus stejnegeri yunnanensis Schmidt 

Lachesis gramineus gramineus Mell, 1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 127 (part: Tali, 

Yunnan, 2000-2300 meters). 

Trimeresurus yunnanensis Schmidt, 1925, Amer. Mus. Novitates, No. 157, p. 4 (type locality, Tengyueh, 

Yunnan); 1927, Bull. Amer, Mus. Nat. Hist., LIV, p. 547 (amplified description of type; paratypes re- 

corded from the type locality, Yunnanfu and Luchuan, Yunnan). 

Trimeresurus gramineus yunnanensis Stejneger, 1927, Proc. U. S. Nat. Mus., LX XII, Art. 19, p. 10.—Mell, 

1931, Lingnan Sci. Journ., VIII, p. 218. 

Trimeresurus stejnegeri Pope and Pope, 1933, Amer. Mus. Novitates, No. 620, pp. 2 and 5 (part: Mogok; 

Shillong; Himalayas; Sikkim Himalayas). 

Description:—There is little need for a formal description of this sub- 
species since it differs from the typical form only in having fewer (19) scale 

rows and a lower ventral count. Table LVIII well illustrates these points. 

TABLE LVIII. VENTRAL, SUBCAUDAL AND’ SCALE ROW COUNTS OF TRIMERESURUS 
STEJNEGERI YUNNANENSIS 

Number of Scale 
Rows on Neck, 

Locality Sex | at Midbody and | Ventrals | Subcaudals Material or 
Before Vent Museum 

(Renoyiueliay enya: fou 19-19-15 156 67 type 

Mengyucher rs sees. ie) IQ-IQ-15 157 30+ paratype 

Wainnaniderses yt. rot 21-19-15 160 68 paratype in Mus. 
Comp. Zool. 

Wuichtaniereeye tl i} 21-19-15 163 64 paratype in Mus. 
Comp. Zool. 

IW Ko}40) on re aocome bor fof 21-19-15 159 65 British Museum 

Shillongty.aceeeee fol 21-21-15 158 64 British Museum 

Elimalayasmerey-i tere rot 21-19-15 155 64 British Museum 

Sikkim Himalayas...| of 21-19-13(14) 157 58(+?) | British Museum 

Two Tengyueh paratypes unavailable to me evidently had not more than 

160 nor less than 155 ventrals and 19 scale rows at midbody (Schmidt, 1927 
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p. 548), while it may be concluded that three Tali specimens collected by Mell 

(1922, p. 127) and now in the Berlin Museum fall within the 155-163 ventral 
range of yunnanensis given by him in 1931 (p. 218). 

Examination of forty-eight Fukien stejnegeri stejnegeri in the American 

Museum fails to reveal a single one with 19 scale rows at midbody, so there 

is little reason to doubt the validity of ywnnanensis even though an occasional 

individual from Yunnan or even farther west has 21. Re-examination of the 

type and one Tengyueh paratype shows that a count of 21 can be made only 

very close to the head, nearer to it than I am accustomed to make my anterior 
count, and it is for this reason that I have put 19-19-15 instead of 21-19-15 for 

these two specimens in the table. This point is of more than casual interest 

because it indicates that ywnnanensis has actually dropped two rows on its neck, 

not merely lost them just anterior to midbody. A detailed comparison of ad- 

ditional western material will serve to establish this point more fully, and no 

doubt a second and more critical study of other specimens whose formulas are 

given in the table as 21-19-15 would result in their being changed to 19-19-15 

as well. 

The hemipenis of yunnanensis is essentially like that of typical stejnegeri 

from Fukien. This fact establishes their specific identity beyond doubt. 

Distribution:—In China, T. stejnegert yunnanensis is known only from 

Yunnanfu, Luchuan, Tali, and Tengyueh, Yunnan. It ranges westward as far 

as the Sikkim Himalayas. 

Habits and Habitat:—Mell (1922, 1.c.) found this form on bushes, inclined 

trees, and grass of the forest floor in western Yunnan, while the Luchuan para- 

type in the Museum of Comparative Zodlogy contains an advanced nestling 

timeliid, Fulvetta vinipectus bieti, in its stomach. Nothing else is known about 

the life history of yuwnnanensis. 

Material examined:—I have seen all the specimens listed in the table; and 
4 additional ones from Tali, in the Berlin Museum. 

Remarks:—Although there can be no doubt that three very distinct forms 
of green Trimeresurus occur in Upper Burma (yunnanensis, gramineus and 

albolabris), their recognition is not always an easy matter, the difficulty being 

especially great in the case of female stejnegeri and gramineus (Pope and Pope, 

1933, No. 620, p. 12). A thorough field study is much needed to throw ad- 
ditional light on this most complex group. 
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CHAPTER VI 

ECOLOGY 

HABITAT PREFERENCES OF SNAKES IN CHINA 

TABLE LIX is intended to show in a general way the habitat preferences 

of snakes in China as described in detail under each species. It must not be 
forgotten, however, that most species are prone to wander a limited distance 

from a preferred habitat into almost any adjacent one. Therefore this table 

cannot always be interpreted literally. 

In using this table certain facts should be kept in mind: 

1. A © signifies that the habitat indicated is not the typical one for the 

species, but one frequented by it near the southern or northern extremity of 

its range, i.e., where increase or decrease in altitude produces climatic con- 

ditions approximating those of a more northern or southern latitude and thus 

fulfills the requirements of the species concerned. 

2. The columns headed parenthetically ‘‘non-specific’’ (Nos. 7, 9, 15 and 

16) have been introduced chiefly to be used: (1) for special emphasis, ‘‘E’’; 
(2) when lack of information does not warrant complete, more nearly complete, 

or more accurate classification, ‘‘I’’; (3) to indicate less pronounced or secon- 

dary habitat preferences, ‘‘L.”’ 

3. As a rule only well-established habitat preferences and tendencies have 

been included here, while data based on observations not actually made in 

China have been used to a limited degree only. 
4. Forest-loving snakes may persist for some time in a region after it has 

been deforested. Accurate data on this point for regions now undergoing de- 

forestation might have great value and therefore all records for such regions 
would be of interest. They might also show how rapidly species from sur- 
rounding sections already long devoid of trees occupy one only recently 
deforested. 

_ 5. Natrix ornaticeps, N. popet, Pseudoxenodon dorsalis and Elaphe perlacea 

are not included in the table because information on their habits is either 
lacking or confusing. 

427 
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TABLE LIX. HABITATS SUMMARIZED 
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Rhynchophis boulengeri.......}, Dosa aloSle al eka 
Dendrophis b. boiga.......... by ilfotah stl ace [lsc as zl eters D all en lise) ee 
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TABLE LIX. HABITATS SUMMARIZED (Cont'd) 

rl2]3l4]s5[61]7 || 819 [rol x1] 12[ 13] 14] 15 | 16 
& SEmI-AQUATIC TERRESTRIAL ip 

3, [Running Quiet Secre- 
< | Water Water tive 

FORM 

Marshes, Ponds, Canals or Muddy Pools Water or Its Vicinity (non-specific) Streams of Mountain Forests Streams of Hills and Plains Irrigated Fields in Mountains Mountains (non-specific) Level or Hilly Open Country Level or Hilly Open Country Arboreal or Climbing Tendencies Deserts and Semi-deserts Irrigated Fields Mountain Forests 

a) 8 
B\2 
a|< 
=| 
S| Mountains 

Eurypholis doriae.........-- 
Eurypholis major............ Peal eal | \eal aliseleclio 
Eurypholis multicinctus...... ri il hpoecal| (eel awe | ks | endl bk x 
Goroneliaibeila wn rc ee ye oe mie | ee a ed eee Sele Neale 
Holarchus chinensts.......... ee || ee 2 oc | ft | Re face ; x]. 
Holarchus formosanus........ j ONG SE 
Holarchus wiolaceus.......... ios ill ead | ae ere a lige al hems Salk 
Oligodon eberhardti.......... sie ieee Ph es Ree Pee Dr a 
Oligodon 0. musyt........... Poe eal ie gear, 3318 ull 

Calamaria p. pavimentata..... pee[ee eles afeoe[aneooe[... sal eadicofsoa|esa|onslenttnas 

Calamaria septentrionalis..... SR. /0mdi 1 o.0|e-00| 0. Gal> anal escalliog o||9.0.5||ucc = Pareles 

Enhydris bennettit........... Gea a ie a Pe deralale 

Enhydris chinensis abe oral where | ai-ouipi|(etisrst| eMeliel elise) {tote a'|| ONC! || suegeiliaters 

Enhydris enhydris...........)°° ("'] x a = Basle ee AG ca aca eat ot Da ree Hae. SS Pe Paleamaiens be ‘ 

Chrysopelea ornata...........) 0) |" vallixe Teens (nadanehes ala rd Veale Wise Py ie te 
Meniseee Pel al eee eee | ae 

Psammodynastes pulverulentus |" )\ 7) ene xX | ey 
Boiga krepelini............. Poel ol ten Le? MeeVee Rel lex aleage || tap Mead. - 
Boiga multomaculata......... i A ea Wi We 8 10 OU ot a aa 
Bungarus fasciatus.......... BAN ©, a) 3S 3) Sa eal all cad | ev albeecnl L 
Bungarus m. multicinctus..... ig Le SA a rea oe xe 5 
Bungarus m. wanghaotingi....|' "|" "|" 
Calliophis macclellandi....... OS) OA ee x 
Hemibumgarus kelloggi....... De PSs Trace tan Wah OPS 
IV GIG ROUNGE Se ocho a. chvin x eae Na ea aN fess clio 
Naja naja atra Be ay 1D; 
Hydrophiide, all species...... ehh lla |S 
Amblycephalus boulengeri .....|...|...|...|. 
Amblycephalus chinensis...... ea | aa een ieee la ce inet ONT 
Amblycephalus kuangtungensis|...|...|...|...|...|...]....X 
Amblycephalus moellendorff....|...|...|...|...|...|...|...\... eal oslo Melanie 
Ambiycopialas ns get... bk Ns «| yorl andes daccleedoasHccclecale colee alscaletel cet eeetal 

8 ye (001056 1680)\0 les she 

pds Pde: Pd bd: BPD i tae 
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TABLE LIX. HABITATS SUMMARIZED (Cont'd) 

trl213l4lsl617 || 819 [rol rr] 12] 13] 14] 15 | 16 
Y VERTI- 
5 Semi-AQuaTIC TERRESTRIAL CAL 

a Running Quiet Secre- Eee 
< | Water Water tive specific) 

wn 

2 

0 

lee : 
| lis! © : FORM ae BEE g|@ rs BP] s 

2|/.8] 6 || 43 | eile yer || A 
io} a n S fs oO 2 3 o ~ 

Bla | ca Hla 216 Si olee 
Elo] § s | > g wl 8 ai3|é Aa|s 2 & Soe are 
s/s 8} -2i] 2] e] 2 a} 2 |g 
3/4] e]ulale=i] @}] a] 0 || EF | 
O1m] Uloul ule ae RS Ses P) 8 

a\H/Slelsl| el S/F s a/ola/ 3/8 
S/ 2) lela sigla alelsi/2/si/2la 
n| w ° Ss 3 Ss mR Bi || | 

Sl Sela alalel al sisigioleiei<i3 5 $| 3] 4] bo] wo| 2 Bs} 3) 2) 3/8) 8] Slelg 
BBS | BB SS eh |) et | RSE esi Sep | 

iat | ccs | eral Jere | Pree eves ATE ||P ees dered tree (estind) —<e Ve | esti |e 

Amblycephalus stanleyi....... Boer [ess [evened far oes evar fietcel Eee eer allnce ailievecalls @ clltcree [fe ans!’ a 
Amblycephalus tonkinensis....|...|...|...|...]...J...[.-. Jee lleal gate Bsr llodox il evar levee evens 
Amblycephalus yunnanensis...|...|...]...|...|...]..-[..- pect lenetel |S ce laure =a cl lencegsl ected lorcet ie 5 
PAZ CIMTO PSA COCA 11-1 oe Sha eich a cael ioe orate cl ence isl OM (lei c cil ed (ental [oe (ae a 
Vipera r. stamensis.......... Steel etc | Sheed ied ete (creel eon 2h late sh Alen eal ebepei eames sisi top liana 
Agkistrodon acutus.......... eae (ited eat Beta ee loi rot aca | xl Masel ese love allo sl levocnl eet [ne 
AE eUSivod Omi Nalysmmyrts a> es |e lene |store | Sey eyes |p | pes | SCan mee 
Agkistrodon monticola........|...|...|... Aha (PRC (etc lene | Pes el hoon .| E 
Agkistrodon straucht.........|...|...|... berate te atte icra [pee || cane [RoNCalatevelle | E 
Trimeresurus albolabris.......|...|...)... Sl eae shee [topeee || betel Pes eeu 
Trimeresurus jerdonit........|...|...]... Bendl otctal loos lesen HES | Oss 
Trimeresurus monticola.......|...|...|... Eyal etal tees (egeted |x| Sa Alles ele 
Trimeresurus mucrosquamatus.|...|...|...|...|..-|...|-..|| & |X |..-|-.-4e-- XG elas alist. 
TTVAMETESUTUS Si SICINEREND. «2.2 |- |< aless|eectacc|ass IBpall| 2S| GIA arlloe alse: eleva lavarallta she 
DORE ERIS: Se QUELLE OSES cll 0 al lore | eal [ena love ole eee peel Senal ical eels sacle solleee I 

FEEDING HABITS OF CHINESE SNAKES 

The following broad conclusions may be drawn from a study of Tables LX 
and LXI: 

1. Chinese snakes are specialized in feeding habits, the majority of forms subsisting on 

not more than three kinds of animals, while a considerable number show a marked preference 
for a single kind. 

2. Vertebrates are eaten by most Chinese snakes, invertebrates by a few. Frogs (includ- 

ing toads), lizards and mammals form the basis of ophidian diet. 

3. Most snakes have no marked economic value. Species of Elaphe, Agkistrodon and 

Trimeresurus consume large numbers of rodents and are therefore useful. Unfortunately, 

species of the last two genera are poisonous enough to be dangerous to man and thus offset 
the good they do. 
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By way of explanation, it must be stated that all questionable food records 

as well as a few very unusual ones cited in the text are omitted from Table LX; 

also, records of feeding in captivity are omitted entirely. Sea-snakes have been 

left out of consideration. A column of scale counts has been included for the 

benefit of those interested in testing Mell’s (1929, pp. 118-140) ingenious theory 

of relationship between the feeding habits and the scale formulas of snakes. 

Table LXI illustrates the food preferences of Chinese snakes by listing the 

kinds of animals eaten, together with the number of forms feeding on each kind. 

TABLE LX. FOOD PREFERENCES OF CHINESE SNAKES 

iC) 
4 

2) eo iC 
alleenes ile oa 3 

FORM g ‘|< 2/2) 2 3 3 
n ray | 3 | a 8 a|3 n $0 a 
= ey a f (oh | eh BO n oO 
9 8/8|s| eB] ul] a] 3 a | 3 
4/2112 s| 212) si el si sigi gis B| § 
2) 38/5/8/ 3/8] | 2/818] a] |] 4] als 3 
5 re a, im a| 3 oO | 4] "a so} .N <€ o | .& Gy 
SISIFIELS|S elSlZ ell Sl ale el sls 

Typhlops braminus...... oto SEG oelloe alee (Gie e Beee (eeen a eaeeal (erate (eedee lence lena [eae cllbicvallewo alt. 
Python m. bivittatus...... PA keet al lenoe| loo o|loea eae ee) (ee Peat (aes cialis Alin eiclle colle) 2x6'|| 1! 
Xenopeltis unicolor...... TI Meal re ol lance ollorers| lenme He herero |hetere Daal bole Clans| sc ilo< lee 
Sibynophis chinensis... .. Tl allot Poseaclltesculieseee Feet aol eee eral lee ol eosSalletac|loodlos alks olla 
Sibynophis collaris....... Ey eee is yale stele sete ecevall areal creel saree ONG ERG ae ea ee 2 
Natrix aequifasciata...... LOY | radi lseadleseea leva score “teal daya |) Deed eheeel| aes «ard texts seve ea | heal ee 
Natrix annularis........ Lil's ae |fereyell evevs levees (evoke BAe: @ Poel: Gilen-all 2 
Natrix chrysarga........ iifo) a hae leg e\lecoleotalSoralloe Cane DSO Nee alle 2 
ING VER EROS AGIOS pan soll tC) lle gallocallbocllodulloqqilnornisaallioo clr [5 n - 2 
Natrix johannis......... ro al Peaestct (aegis esen| [eve need (ovens Ws a (MPR een cll cy fore eater es ll 
Natrix nuchalis......... rOi=A Hea I Ses leat latest || Ds |, So eee | PIRSA E lon clot. cllomcliaceallad oll. 
Natrix octolineata....... 20) leaner ae since lS Ocha een eee Reset eS eonitac SSA lap ailematloe a) 2 
Natrix percarinata....... SE) ete aestell eters XG Ryalteare DS SPSS EDS le 4 
UNGNIAG PESCOLOT a eens ene aK} ected aenallloral lame lo-0 collec] lan cllesS lie: Se rllaoaleos|xeal eae... oll 
Natrix sautert........... 20 Jl Rie [eae ERIS [Seceal eoval ts Sel lenoral eal leecee 5: GIB boat heel lorena aes ol 
INCHTEE SIGOIN Nan ooansoe 19 Jeol] Vaaeen| he I 
Natrix s. subminiata..... 19 > Gla alls I 
Natrix s. hellert......... SE Owl iaces all ot elev e| cfetell tens eteeel femekall abel ecr steal I 
Natrix t. lateralis........ HiTOYEN Nate ero erorol eececlha collie olleb climora| seal hs Go he 2 
Pseudoxenodon bambusi- 

COLDS tay. pes otek oe A ae ied elles colt ccllacolleecl ee aloo esate alse clhactonall ec 
LEN GTi elle pe aA OO er) Beellaoalaoeleecloe oleocloccl|aactesSiaadlhoolocalaediaddiacaie™ 
Pseudoxenodon k. karl- 

SCUMEGIA Aee  ank 77 eau ltexeoes| oneal oe oral tend Pee lPovete | ete [eae I 
Pseudoxenodon m. macrops| 19 |...|...|-..|..-|.-.|---]---|---| & I 
Pseudoxenodon m. sinensis| 19 |...|...|-..|---].--fe--|-+-|--> x I 
Ne OCTET Sa. cede) \eoolladallooo|lecolla calls ooo clean x I 
Opisthotropis lateralis.....| 17 |...|...|... DG ee BOAR Sealbeslesolesaiboalssolsscisooleon|| 
OF aS ray faz Ulett a os eee | palloitallopiel becellodelles< is tllesallawalbebllecdlacallascllesulascicle oll = 
Rhabdops bicolor........ TU fe cl| OX evel eee D2) [ean este eed Pelee as | (nessi fis cl ead (eee el onto|| 
Md OAS ONC eae aly sich lao cleeeloonlbor 2“ lboulecdlsaolapelecnilccallscclle -loosllacall 
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TABLE LX. FOOD PREFERENCES OF CHINESE SNAKES (Cont'd) 

FORM 

Eels and Loaches (specific) Mammals Scale Rows Insects Spiders Whip-scorpions Crustaceans Earthworms Slugs and Snails Fishes (non-specific) Salientia (adult) Tadpoles (Salientia) Lizards Snakes Reptile Eggs Birds Columns Checked 

Achalinus spinalis....... 23 
Lycodon a. aulicus....... DAP Altes s¥ci| mchsl| vats |louste SABA Bnet Pale. 
Lycodon fasciatus........ nil enced eel icloe aesc =a Gl Soe ioral oo herctal (ero | ce 
Lycodon ruhstrati........ m7s |Nevegel leeks lievepel| (aust ee euleer tee k ae seeds sree Moke 

Xx 
D4 

: 

ee ele ew ele er eloe Lycodon subcinctus....... 119) \\dio. Bll oral loo olloate spegelltecesell ctel| faye ailletevrel|loe & 
Dinodon flavozonatum....| 17 |...]..-|..-|.-- sepa tetceellteraisl ecncl e 
‘Dinodon rufozonatum.....| 17 |...|...|---|.--|---[--- xX |X 
Zaocys d. dhumnades..... Ti Obs |eeere l-vopa onal leer Seale aioe laren 
Zaocys d. montanus...... TO) | icte lie-ees lions coilleners era ailleb oes locke evoke 
AB VAS) ROPTOS 32 -c4ctyaere 10's Teal etere peta [oh stelleceke ie | toeey leach (chet 
Ptyas mucosus........--- 676 forse ese ol eros loa BPP AIBEAS |= tellers oe ee, 
Coluber spinalis......... iE Slee allo ol log joe c th lfsr sxc she keyeral tose acco | ee. | yee ues 
Elaphe bimaculata....... PAU atl al leue & By Ghee lore el ae cle cael leneredl hes) lateral epee nae 
Elaphe carinata......... PCH ll ea aes | lel ee Fe [aie Steel kee lve: Sa Paved kes See lee 
Elaphe davidi........... PYM I Peeal areal Sere lace Sipe UTES es] ened tena exes Lene | tl be eel ee 
Elaphe dione............ sul tesa tr ld eal [oucke Seat lierealeteee |tareeet| ceree [ite lice listers [Pea x 
Elaphe mandarinus...... Fe Mle alee lea] eo 5 Fe kegel lor abe [ey |e Med lente [eves] eomel |ace We 
Elaphe p. porphyracea....| 19 |...|...|...|-.. seers |petellieeretetc risa S| tear epollael REY a a 
Elaphe p. nigrofasciata...| 19 |...|...|--.|-.. Bees (emer oyen bch | epee [anes el[lsxeoe [ees le tos 
Elaphe radiata.......... SG [eseeel (eee (ea Poke Be ASN [Sey Aliogeate [eesva [ee ccltsrata liver tees ane 
Elaphe rufodorsata....... Pr8ailles v5 oreHel [Ooi [cher al exeue| [eke |e Sil larool | 2 bee Se late ec ae 
Elaphe s. anomala....... Ba lena leusteitoveveitisns cil ses oil ehey | cece tssepesltccabaferaye| lotencll aces liste pare 
Elaphe teniurus......... Ase llachcd laevelloxceal laieie| (oes tales Era ic.e| [east hats | jouctel cere eee) ore 
Dendrophis b. boiga...... AL | agers yr fete te | es eaten Vet ssi cco ll te oi] Ss ete ee [lets che teal or 
Eurypholis major........ iG | gece lee fete) 3 ehey all eeu etre ones [vere el letra eel lo cal eke Bena ere 
JEOLTAULS HOLST S 5 omal) HG) Np pollo celleoolage|leaclee allaoclleoaloadboollees|adsalloso|leaellone 
Holarchus violaceus...... il NOs}; Ils Galles | eed Gaeeed (ete | ete fares [boc ieee [orea4l eset [Sain (eee 
Oligodon 0. musyi....... Tay leas ocealla-Otol le eael loictol (aeave ereeal [paca laces |.0-o1 Ioncit loser el ene [ore 
Enhydris chinenstis....... Oe le oe Sellen a (cee ord ake Reiners Rica sien 
Enhydris enhydris....... PONSA al aes lacelloee aeol lacie lore elec Feaeo) leh shows eee 
Enhydris plumbea....... IE Qis [Pree loecec icaw cell ayers l[etceal| exe ener |lenevet [tg toreee local ieee eral eee 
Chrysopelea ornata....... 17 |, Sire ae leet [tera ereked are evel aver ome as 

bd bel bd be bet: 

sears 

NHW$HHHHWH HRD HH DHHHHDHWHDHN DH HN D HHA DA 

bd dd! bd bed bd bel bd | 

cite 

x 
Taphrometopon lineolatum| 17 |...|...|.--|-.-|---|---|---]---J-- |---| & 
Ahetulla prasina........ TEIN teva | eee lesen |v US cec|| Pearl chcvell ecerel| eNoh lose te Peas 
Psammodynastes pulveru- 

LONLUS Os Tt llorerel lee eee aie jokes [rere io sce! [chew | slots be heard bee (ere fone) ee 

x 
x 

Boiga krepelini....... mele: 
Boiga multomaculata..... 19 
Bungarus fasciatus...... PUA ll here | aks lis ually sta Seabed Seenel| evouetl cuca exe sell aca 
ITT OT TS ilo HEUBEGPAS || 2G lo golloeelloeelsacloecian cllecdilecallacalloodloos)le:Sileae josalloce I 
JETS Dn CAE OA) 2S \loo ollaoslleoslloeallscalonalloasllocalleoollaudlaceloselleeelooatlesSi| 
GMO AOS aera Acree, |) 7, We acllacollooalos ollecollosollodellec ole aalacel| 2S Sle n ellos cljaoe 2 
Naja hannah........... TGR eee | kay calles el evspsi|lcrecel| heel eel ors lle ceet terete [oe 
INC abi Ths GHRIG soeg suenood TO hall eee [eae Ed ll Pa] Ed a ia ta 
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TABLE LX. FOOD PREFERENCES OF CHINESE SNAKES (Cont'd) 

g 
3 
Roa ry = 
#18) aie 3 

FORM : qj] 8|3/3 3 
a aS +2) 21a ¢ Gin eo co 
E i £ 4 5 ee Ne bo SME 
9 8181s] e/3/S/ 8] 3 a 2| 2 
mM) ele! 2) 3/5) 4) 8] ¢/ 8136/3] 3/3 E| § 
21 8/a/ 2/4) 8] Slela] 8] oa] | 4] 8] 3 3 
5 PAL et S R/ a] 8) 9] 2) a] |S] | 9) 8 s 5 
a lala O}/A|/AIA/&R ]al|eiAl/alwm|a 

Amblycephalus moellen- 
CE LENE Coen IRE Me 15 IED, GI ae [pares okciae| ieee Faved cl (tes ol [bored faccual fenit.c I 

IAN UNG N ONS Grei dese sel uct Boole 4loeallecolaes||2:S lise clleea|lewelloe ollcc a SRA Sree, Ah ree I 
PADS aohoyy CI DHOSS «65 65\ 22" ou aloo slloaallee ailockellou allees|louolfeeolleeal{e.os ao hed AER ee 
Agkistrodon halys........ 0 dees al Waer ol ee fete leah eae ol leach (eae Pelee NO Cll ail Ae all ame X| 3 
De AAAS Chiat eee Che \oe ella os|\enclleb oles lob see olen ol) Silarcless loagleaullaion G3 
DALETESUTUS; J CTCONU forms | 2L Weel aera aces lied wv elllate elect |e aaa [eee eleva ese Us Le 
UG EGOS Lo Teo) Olam dle alloc aoe ee lots alles diloo olla oolloceallo 5. Sa seelinee XG 
Trimeresurus mucrosqua- 

GiGuOSS 5. gama deme UBS ae OTS lees | Sorel lores ol cece 5 eRe eae eter (ona | sisal tonal late. c Bele uliess | 2sC) (he: 
Trimeresurus s. stejnegert.\ 21 |...|...|...|... Bt ete eee ol eekly tsoe ll 52 she | Seeleee X| 2 
Trimeresurus s. yunnan- 

CNSESIO Rye elo verter 19 xX I 

Table LX may be summarized as follows: 

TABLE LXI. FOODS SUMMARIZED 

Number of 
Kinds of Animals Eaten Ophidian 

Enemies 

Wihip-sConplom shen sos siversctrs tesiara everett sere cree I 
IMS CUS Se 8%. scats sceterass Cece ose sheers el Stake rere EE 2 
SPICES! tatoos tts ction te ude dete che oieincom enema eres 2 
(Crustaceansnee. siti nie seer eee tee Be eer 2 
Rep tile cos spy ot tcisitiecralers cher couse derameheneeee eee 3 
Slugs tandiiSnails bye 5 4 pactals dunes teenie a 4 
Tadpolesi(Saltentia)in~ o..ssceisc et oe 4 
PARE W OPIS <9) Sh cyeit. 2 Se oes wi chic a GE Os eae 6 
Helssand=oachesi(specilic)h 5. as. elerieaiteer sar 6 
Hishesi@ion-specific) sec ary. ccm ariecer eereeictaetee 7 
BPS Pee ec, eye Ry Ned een BNO Aa RAD ERR Eid 0 9 
WOMAK ES Pi srate ciethvanstertisttcs dale eho cep eer cee 12 
Mammals? <.ybstealln ne devncts us Sieve Puen es totaal. 21 
IZar Sys ee rc hr cre sits oars Ie ec 25 
Salientian(aduit)ins ce atin in See eke ore ore: 32 

REPRODUCTION 

The table of breeding habits (Table LXII) summarizes nearly all the data 
recorded in detail under each species. In a few cases where the data are too 





Tasce LXI1 

Form 

Typhlops braminus 

19s in Oviduct 
0/(Ovoviviparous az wellas oviparous’ 

103 included ‘here,but 

BREEDING HABITS OF CHINESE SNAKES 

Date 

Period of |HalchlingsarNewhy-born Young) 
Deposition of Eggs Hatching of Eggs Vncubation (Fully-developed embryos 

Locality 

in Days \indicoted by parentheses) F R emarks or 

Date [aco] th Additional Data 
—— 

Python m bivittalus 

Xenopeltis unicolor (7) (a) IE 
4) FH, ») 

Aug 22(a)|(Kualun)(y)| (203) (a) | P 

(2-4) - 2/6 mm. specimen hilled 

Natrix annularis 

Natrix chryserga 
June Natrix craspedogaster ig |Chungan Hen] 95-9/a) | (5-7) 

Bisryeeing regionin July 
AROm bryo in Fulsing sit Septate|Hngkwoe] nszioe)| A] ABapmambcnedy Felng ven SE} | Septzete| Ningkwor) 

47 Sephand 60 Java | 175-96 Alldata Irom Kopslein, (932 

A Yenping female held single egy 
measuritig 3949 mm et 

Natrix johannis 

Natrix nuchalis Tengyueh (0) | $670) |(9-19) (0) ll 

Natrix percerinata x kvangtung | ftate)| ‘S10! Senco) (Seat 2 (770) (a) | P| Eggs apparently guarded by female Also vee text 
Matrix piscator x Agsam and 8-88 H ae, Oct (a) | Java(a) | 87 Sey ovale) | iro-va)| P| fiiedstqes/otion abou 65 days af Rengson 

Natrix pope [x Nodoa() (2)(0) =| 
Natrix sauteri x \Chouchiakou(a) (5) (a) r aa 

Natrix stolata x Eastern Chinatey ye) Ka |About 50] 133-178 | P| Eggs guarded by femole. Also see ext 

Natrix s. subminiata x Hainan (c) | 20x) | (4) ds) May (2) bees Java (>) 

Natrix s helleri x 

Natrix ¢, lateralis x repaints 32% 8)| Goes 5 farce | 45-50 [Sept 3 Bceste| iso-170| | Peleincelurnns 9-10 gndi2-16 andsome 0/6, 
Pseudoxenodon fukienensis |X ingan Hsien(a)| 47 x/3(a)| (3) (a) 

Pseudoxenodon m macrops Chin Hills (a) \38.r/256% (6) (a) IE 

Macropisthodon rudis x |Chungan Hs \(18-25)(a) 

Opisthofropis kuatunensis |X IChungan Hsien (3-6) 

Opisthotropis latouchii x Fukien =) pl eaneang 255378 Pasyeat puarun) (33-148) P| Eggs found at Kuatun tly 0-Auzush 28 | 

Trirhinopholis s/yant x] | soy Pappenriene | 
Achalinus spinalis x (Crane sisol 19x7(a)| (4-7) 

Lycodon 4, aulicus x Mandalay (a) Feb—July IL 11-197 

Lycodon fasciatus x Kachin Hills (a) Tl 

Lycodon ruhstrati X |_| S4YSG |Chungan Henta] 336 (2) 

Lycodon subcinctus x ‘Aug.ii(a)| Java(a) |79-83(2) 

Dinodon rufozonatum x Tainan regi Pensa le32-242) P 

Zaocys d. dhumnades x 55% 
Zaocys d. montanus x 

Ptyas korros x ERS Sept) |wieveldly 365) Kwwsngtung eggs secured May 26-June 8 

Plyas mucosus x 36I-472|P.| Eggs querded by female 

Coluber spinalis x any seh iboabakhi 
Elaphe bimaculata 

Elaphe carinata Kuatun(a) 

Nanking () |35x206)| (8) (a) 

Elaphe dione North China 

ie s79? je famboo waste found at 
in Kuatin July 29 

a) ~ Yaes.27 Sec if hint rich s-ace | Sap vi A Seegr me 
Elaphe p.porphyracea Sear (3) @) 

Elaphe prasina bape wi 3/5(a) 

Elaphe radiata India 52 “| sa) 

Elaphe rufodorsata Shealaragrd 45220) [Sept ascot. Faster spl 25(a) Ale PSB) A| Also see fext 

Elaphe s.anomala 7 cd af Hainglungshen Aug. 6-10, ond embryo 90mm long 

x 

x 

Elaphe taeniurus x t Sanchian Yamane 56 %24(b) 
— 

Dendrophis b boiga March i2 it] 65-86 (a) Java  |260-275@)| 

Eurypholis major Kuatun @-1y) 

Holarchus violaceus Nodoa (0) 19x10(0)| (8) (0) 

Calamaria septentrionalis Mokanshon (a)| 22% 5(a)| (2) (a) = 
Enhydris chinensis aS GIS) |dug.27(0)| Formosa] 155-165)| A 
Enhydris enhydris Fangpaniy GA) | July Ce) [Bangkoké) =a | 

Enhyolris plumbea Fecreseeneral 12-10) (83 August (| Formosa) (Gravid Females cafecfed at Yenping in May 
Chrysopelea ornata | Young appear in June in Rangoonregion 

Ahaetulla prasina Pe hae| Assam and Barre 383010.9| (3-9) Data in columns 5-6 combine Srecords 

Psammodynastes pulverulentus Yeoping fe) 3-10 June) | Rangoon(y oO CY Nig CL 
Boiga kraepelini emi Pi =a |_| | stain columns 6 and i2 refer fa Formosa 
8oiga multomaculata ‘pineal! |78-5ty | (5-7) ea 

Bungarus fasciatus i 7-2 | ‘May 29(a) KKwangtungt) May 16 (3) |Rangoon(+) May 16 (4) |Rangoon(sj} 327-549(% | | 

Bungarus m. multicinctus x 

Bungarus m wanghaoting/ sorthern | stx7ca) | (4) (2) 
tained fs ee mm Calliophis macclellandi cifaxerye®) | z20xrzey | (4-14) -— 

Hemibungarus kelloggi rasan nsrenal 18n9¢a) | (6-H) 

Naja hannah 21-33 Pile ol/eayes 

Naja naja atra Hokow (s) Phy 
Amblycephalus chinensis Luluping(a) 

Amblycephalus Auangtungensis 

aT aad ‘wy Female; male may romain 

Amblycephelus moellendorffi 

(4) (a) 

# (a) 

Amblycephalus stanleyi 

Agkistrodon acutus 

Agkistrodon halys 

al [zara Csfegahanr (2)(0) 

(es = = 
[mrpen a 

i # fy : 3 z 

| 2° | 
| =r? Pees eee | Agkistrodon monticola 

Agkistrodon strauchi 

Trimeresurus albolabris 

Trimeresurus jerdonii 

Trimeresurus monticola 

Trimeresurus mucrosquamatus 

Trimeresurus s. steinegeri 

Eo 
() (@) Ee — 
[eigen a E 

Pea a ee a ay 
ee mmr |_| a) 

_ xbale Pama leal o-9 [| | 

Hae 7] 
FE pe ile 
[Aboseelt 

‘be/ween 
Bech satay SLE Rass P scarceh pigmented 4 Co atne Boman bog 



ECOLOGY 435 

numerous to be entirely included, the reader is referred, in the last column, to 

the text where the missing information may be found. As a rule, doubtful or 

questioned points are omitted from the table. Small letters in parentheses 

indicate close relationship between the items that are similarly lettered and 

refer to the same species. For example, if a specimen of a certain species laid 

I2 eggs measuring 21-23 X 15-17 mm. at Kuatun on July 10, and these hatched 

there on September 10, columns I, 6, 9, 10, 12, 13, 14 and 15 would be filled in 

and each item followed by the same small letter in parentheses. For practical 

reasons a few series of related data have not been fully correlated by letters, but 

their relationship has of course been indicated in the detailed treatment of the 
species in question. 

The table as constructed is not complete, and in case future work is to 

be done on the breeding of Chinese snakes, columns should be added for copula- 

tion and parental care. In addition, it would be well to record the length of all 

parents whose offspring are either counted or measured, and, simply as a matter 
of routine, to include a date and locality with every class of data listed. 



CHAPTER VII 

SEXUAL CHARACTERS IN CHINESE SNAKES 

INTRODUCTION 

SEXUAL dimorphism in snakes has, as a rule, been given little attention by 

taxonomists. Table LXIII shows, however, that relatively few species are 

devoid of external sexual dimorphism of some kind or sexual difference in 
maximum size. Moreover, many of the forms not listed below are omitted only 
because of insufficient data and almost certainly would be included were more 
counts available. It should be noted that the Hydrophiide are left out entirely. 

Absence of crosses in columns 1-3 indicates that the data under these headings 

are incomplete or lacking. 

As clearly demonstrated by the table, in the majority of species the female 
attains the greater size and has the higher ventral count, while the greater 

number of subcaudals is found in the male. The male usually has a tail longer 

in proportion to the total length than the female, but I have not taken up this 

point because it seems to be closely correlated with the higher subcaudal count 
of the former sex. It might be said that the greater size of the female is likewise 
correlated with its higher ventral count, but such does not appear to be the 

case, since the female of several species in which the males have higher ventral 
counts attains the greater maximum size. The female’s excess in number of 

ventrals is relatively insignificant in comparison with her usual marked excess 
in maximum length, nor does the relatively longer tail of the male noticeably 

affect the relation of the maximum sizes of the sexes. 

The foregoing discussion makes it quite evident that, contrary to Bou- 

lenger’s (1913, p. 16) statement, ophidian sexual dimorphism in ventral and 

subcaudal counts is not simply the result of a shift in position of the vent. 
Moreover, such an assertion, right or wrong, explains nothing. Since it is a 

well known fact that large individual females usually produce more young than 

small ones of the same species, one may safely consider body length of greater 

importance to females than to males. Now, such length may be attained by an 

increase in maximum size or by development of more vertebre and conse- 
, 436 
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quently more ventrals. It is therefore not surprising to find maximum length 

of body as well as maximum ventral counts closely correlated with the female. 

sex. 

I have not considered many aspects of sexual dimorphism in counts and 

measurements that might well warrant attention. For instance, in some species 
one sex may be noticeably more variable in ventral or subcaudal counts than 

the other. Proper determination of such variations requires data based on 

very large numbers of accurately sexed specimens. 
Finally, sexual dimorphism often furnishes valuable taxonomic characters. 

In fact, occasionally species cannot be readily distinguished until sexual differ- 

ences have been taken into consideration, while a study of the table will clearly 

show that similar unusual kinds of sexual differences are generally found in 

species of the same genus, my former statement (1929, p. 362) notwithstand- 

ing. The higher ventral counts in males of Opisthotropis species serve as an 

illustration of the presence of unusual sexual dimorphism in forms of one 

genus. 

Blanchard (1931, p. 95) has described sexual dimorphism in many Ameri- 

can snakes. More recently, Noble has studied in detail the tubercles of the 

chin-shields and adjacent scales as well as the ridges and knobs of the sacral 

region (‘‘supracloacal tubercles’). Unfortunately, his work is still unpublished, 

but the following abstract of the paper (1934, p. 3) read by him before the 
American Society of Zodlogists in December, 1933, gives his major con- 

clusions: 

In the adult males of many snakes a series of supracloacal tubercles appear on the sides 
while in a few water snakes (some Natrix and Tapinophis') other tubercles are found on the 

chin. An histological examination of these structures reveals that they are formed by sense 

organs lying directly under the epidermis. Each organ consists of a capsule of irregularly 

arranged tactile cells and many nerve fibers. The organs of the chin differ radically from 

those above the cloaca in having one or more narrow extensions piercing the overlying epi- 

dermis to near the horny layer. In the males of many snakes which lack chin tubercles (Tham- 

nophis, Storeria, etc.), the sense organs of the chin are represented only by the epidermal 
portions which both ontogenetically and phylogenetically are the precursors of the dermal 

sense organs of the chin. These epidermal organs are also present in the female where they 

presumably have general tactile functions. 

Male Thamnophis will not court when their chins are covered with tape. Hence the chin 
organs of the male apparently aid in self stimulation. Males having the supracloacal organs 

taped will court but are unable to assume the correct mating posture. Taping covers the free- 
nerve terminations in the epidermis adjacent to the sense organs. These endings are large, 

knob-like and intracellular like those in the epidermal sense organs of the chin. This resem- 

blance in form suggests that free-nerve endings of the epidermis may also have tactile func- 

tions in snakes. 

1 Opisthotropis latouchii of this volume. 
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CHAPTER VIII 

MAXILLARY TEETH 

INTRODUCTION 

TABLE LXIV brings together all the maxillary counts for which I can be 

held responsible, namely those that I have made, checked or supervised. The 
vast majority have either been done or confirmed by me personally. A mi- 
nority of these counts are recorded under the descriptions of the various species, 

and in such cases, the proper page reference is given in the extreme right-hand 

column of the table. The last column also contains points of special interest as 
well as general ones not already brought out in the standard generic descrip- 
tions of Boulenger and other authors. A plus sign (+) in a maxillary count 

indicates an interval. 
Even a limited experience in herpetology will suffice to convince one that 

great confusion exists over the maxillary counts of numerous common as well 
as rare species, and, in fact, the present work contains many corrections of 

erroneous counts now present in the literature. It is easy enough to ascertain 

the number of teeth a maxilla holds at the time of counting, but determination 

of the true count or full complement the bone is equipped to carry is quite 

another matter and can be accurately made out only by a careful scrutiny of 

empty sockets as well as teeth in situ. The table is an attempt to standardize 

the whole matter and put it on a firm foundation. It is to be hoped that other 

regional specialists will follow suit. 

TABLE LXIV. MAXILLARY COUNTS OF CHINESE SNAKES 

American 
Form Museum Locality Counts Remarks 

Number 

27806 | Hainan 17-18 
Python m. bivittatus 27807 | Hainan 17-18 

27809 | Hainan 18-18 
27810 | Hainan 18-18 

34532 | Chungan Hsien 38 
34534 | Chungan Hsien 40 

Sibynophis chinensis 34535 | Chungan Hsien 42 all counts made 
34536 | Chungan Hsien 37 on one side 
34537 | Chungan Hsien 41 only; see p. 
34538 | Chungan Hsien 36 82 

440 
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TABLE LXIV. MAXILLARY COUNTS OF CHINESE SNAKES (Cont'd) 

American 
Form Museum Locality 

Number 

Sibynophis collaris so80r | Huton 

Sibynophis grahami 12804 
18080 | Yunnanfu 

33814 | Futsing Hsien 
Natrix aequifasciata 33815 | Futsing Hsien 

33817 | Futsing Hsien 
33822 | Futsing Hsien 

Wuting region 

Counts 

45 or 46 

44-46 
42-? 

25-26 
28-26 
26-26 
28-27 

Remarks 

count made on 
left side only; 
see p. 86 

see p. 88 

ee oe ee 

23525 | Wuhu 
Nairix annularis 24528 | Ningkwo 

24597 | Ningkwo 
24599 | Ningkwo 

Natrix biteniata 48468 | Huton 

Natrix johannis 12808 
21076 

Wuting region 
Yunnanfu 

33400 | Yenping 
Natrix craspedogaster 33402 | Yenping 

33741 | Chungan Hsien 
34549 | Chungan Hsien 

23-23 
24-26 
24-23 
23-23 

22-21 

24-24 
24-24 
24-24 
23-24 

24-23 
25-25 

eee ee ————— ee 

20 miles north 
of Yunnanfu 

Yunnanfu 
Snow Mountain 
Likiang 

17710 

Natrix nuchalis 18079 
21021 

21025 

22-21 - 

20-21 
19-20 

18 OF I9-19 

No. 21021 is the 
type of nivalis 

SS | x 'oim — loi qx“ c— 

13595 | Tungchwan 
21024 | Likiang 

Natrix octolineata 2toso_ | Tengyueh 
21051 | Tengyueh 
35210 | Hsinkai 

24-24 

25-25 
24-25 

23-23 
26-27 

No. 21051 is the 
type of 
septemlineata 

—— a 

Natrix ornaticeps 28255 | Hainan 

33368 | Yenping 
Natrix percarinata 34385 | Chungan Hsien 

34406 | Chungan Hsien 
34410 | Chungan Hsien 

35076 | Hokow 
Natrix piscator 35079 | Hokow 

35232 | Yuankiang 
35234 | Yuankiang 

45 

31-31 
30-31 
29-30 
32-31 

26-26 

26-26 

type of 
andrewsi; see 
pe Ly 

| 



442 THE REPTILES OF CHINA 

TABLE LXIV. MAXILLARY COUNTS OF CHINESE SNAKES (Cont'd) 

Form 

Natrix popet 

Natrix stolata 

Natrix s. subminiata 

Natrix s. helleri 

Natrix t. lateralis 

Pseudoxenodon bambusicola 

Pseudoxenodon fukienensis 

Pseudoxenodon k. karl- 
schmidti 

Pseudoxenodon k. sintit 

Pseudoxenodon m. sinensis 

Pseudoxenodon striaticau- 
datus 

American 
Museum 
Number 

Locality 

Hainan 
Hainan 
Hainan 
Chungan Hsien 
Yenping 

Nodoa 
Nodoa 

Wuting region 
Yungchang 
Tengyueh 
Yenping 
Wuting Hsien 

Chintzu 
Western Hills 
Western Hills 

Yenping 
Futsing Hsien 
Yenping 

Chungan Hsien 
Chungan Hsien 
Chungan Hsien 

Chungan Hsien 
Chungan Hsien 
Chungan Hsien 

near Yunnanfu 
6 days north of 
Yunnanfu 

Chungan Hsien 
Chungan Hsien 
Chungan Hsien 

23-+2-23+2 
22+2-22+2 

23+2-24+2 
27-+2-25+2 
23+2-24+2 

23-+2-22+2 
21-+a-? 

23+2-22+2 
23+2-? 
22+2-? 
23-+2-? 

24+ 2-24+2 

20+2-20+2 
21+2-21-+2 
20+2-21+2 

20+2-22+2 
23-+2-22-+2 

23-+2-22+2 

21-+2-21-+2 
22+2-22+2 
21+2-21-+2 

26-+2-26-+2 
26+2-26+2 
27-+2-26+2 

26 or 27-+2- 
25 or 26-+2 

21+2-22+2 
19+2-19+2 

23+2-23+2 
22+2-22+2 
21+2-21+2 

Remarks 

No. 27763 is 
the type; see 
p. 124 

No. 21049 is 
the type; see 

P- 134 

see p. 141 

No. 34650 is 
the type; see 

p. 145 

No. 34658 is 

p. 148 

specimen in 
Berlin Mu- 

No. 33759 is 
the type; see 
p. 156 
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TABLE LXIV. MAXILLARY COUNTS OF CHINESE SNAKES (Cont'd) 

Form 

Helicops yunnanensis 

Macropisthodon rudis 

Opisthotropis andersonii 

Opisthotropis balieata 

Opisthotropis kuatunensis 

Opisthotropis lateralis 

Opisthotropis latouchii 

Opisthotropis maxwella 

Trirhinopholis styani 

Achalinus rufescens 

Achalinus spinalis 

Lycodon fasciatus 

American 
Museum 
Number 

Locality 

Yunnan 

Chungan Hsien 
Chungan Hsien 
Chungan Hsien 
Chungan Hsien 

Chungan Hsien 
Chungan Hsien 
Chungan Hsien 

Manson Mts. 
Yaoshan 

Yenping 
Yenping 
Chungan Hsien 

southern Fukien 

Chungan Hsien 
Chungan Hsien 
Chungan Hsien 
Chungan Hsien 

Chungan Hsien 
Chungan Hsien 
Chungan Hsien 
Chungan Hsien 

Counts Remarks 

teeth nearly 
equal but 
posterior ones 

24-24 slightly 
longer; cotype 
Indian Mu- 
seum No. 
4196; see p. 
161 

17-17 

17-17 
16-17 

14-15 

22 type; see p. 166 

21-21 
es see p. 168 

38-39 No. 34437 is 
39-42 the type; see 
36-36 p- 170 

type of O. lat- 
eralis and type 

27 or paratype of 
about 27 T. shint; see 

PP. 17x, 172 

24-25 
23-24 “see p. 174 
25-25 

22 OF 23 type; see p. 176 

18-18 
21-20 
18-19 
21-20 

29 see p. 183 

24-24 
24-24 

25-25 
26-26 

Yunnanfu 
Yunnanfu 

7t2te-7+2+? 
ytote2-7+2+2 see p. 188 
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TABLE LXIV. 

Form 

Lycodon ruhstrati 

Dinodon flavozonatum 

Dinodon rufozonatum 

Zaocys d. dhumnades 

Zaocys d. montanus 

Zaocys nigromarginatus 

Ptyas korros 

THE REPTILES OF CHINA 

Ptyas mucosus 

Coluber spinalis 

Elaphe bimaculata 

Elaphe carinata 

Elaphe davidi 

Counts 

7+3+2-7+3+2 
(Aces 
74+3+2-7+3+2 
7+3+2-7+342 
7+3+2-7+3+2 

IT3to ire ts 
64443-74313 
6+4+3-6+4+3 
TaSdnacioTS 

Org 3-03-14 
TalS atonal aeoalaS 
6+3+3-6+3+3 
Org yoo dots 

27-26 
26-25 

25-25 
26-25 

20-21 

25-25 
25-25 

25-25 
25-24 
26-26 
26-27 

MAXILLARY COUNTS OF CHINESE SNAKES (Cont'd) 

Remarks 

No. 34106 is 
the type of D. 
futsingensis; 
see p. 193 

see p. 199 

see p. 204 

No. 34334 is 
the type 

r2+2-12+2 
12+2-13+2 
12+2-12+2 

No. 24640 is 
the type 

American 
Museum Locality 
Number 

34105 Futsing Hsien 
34106 | Futsing Hsien 
34584 | Chungan Hsien 
34585 | Chungan Hsien 
34586 | Chungan Hsien 

34370 | Chungan Hsien 
34372 | Chungan Hsien 
34373 | Chungan Hsien 
34375 | Chungan Hsien 

17454 | Changsha 
17455 | Changsha 
29392 | Western Hills 

29393 | Western Hills 

24514 | Ningkwo 
24516 | Ningkwo 

33242 | Yenping 
34334 | Chungan Hsien 

17707 | 20 miles north 
of Yunnanfu 

21oor | Tengyueh 
21002 | Tengyueh 

27816 | Nodoa 
27817 | Nodoa 
33946 | Futsing Hsien 
33047 | Futsing Hsien 

27826 | Nodoa 
27828 | Nodoa 
33241 | Yenping 
33244 | Yenping 

23921 | Maitaichao 
28284 | Sohuang 
29728 | Tsinan region 

24549 | Ningkwo 
24640 | Ningkwo 
50800 | Wuchang 
50802 | Wuchang 

21073 | Tengyueh 
22702 | Yunnanfu 
33958 | Futsing Hsien 
34637 | Chungan Hsien 

21073 
the type of 
osbornt 

specimen la- 
beled “‘Peking”’ 
(see p. 238) 
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TABLE LXIV. MAXILLARY COUNTS OF CHINESE SNAKES (Cont'd) 

ee | 

American 
Form Museum Localit Counts Remarks y 

Number 

21483 | Hsinglungshan 17-17 
23932 | Maitaichao 15-15 

Elaphe dione 28283 | 260 miles south- 16-15 
east of Sairusu 

28310 | Chintzu 16-17 

33456 | Yenping 20-20 

34355 | Chungan Hsien 20-20 
Elaphe frenata 34590 | Chungan Hsien 21-20 

34591 | Chungan Hsien 22-23 

23504 | Yenchingkou 17-? 

; 33735 | Chungan Hsien 16-16 
Elaphe mandarinus 34504 | Chungan Hsien 17-16 

34505 | Chungan Hsien 14-16 

the posterior 
teeth are dis- 

21067 | Tengyueh 21-21 tinctly but 

Elaphe p. porphyracea 22705 | Yunnanfu 20-20 not greatly 
reduced in 
length 

the posterior 
- teeth are dis- 

‘ ‘ 27757 odoa 22-24 tinctly but 

Elaphe p. nigrofasciata 34498 | Chungan Hsien 21-20 not greatly 
reduced in 
length 

Elaphe radiata 35237 | Yuankiang 22-? 

17431 Changsha 18-19 
24639 | Wuhu 18-19 

Elaphe rufodorsata 29377 | Peiping ean 

29465 | Western Hills 18-18 

21485 | Hsinglungshan 18-17 
21486 | Hsinglungshan 19-18 

Elaphe s. anomala 29388 | Western Hills 18-18 

29389 | Western Hills 19-18 

21003 | Tengyueh 22-22 
. 23497 | Yenchingkou 22-22 Elaphe tenturus a456, | Ninplewo eta 

27756 | Hainan 22-22 

: - 21045 | Lungling 20-20 Dendrophis b. boiga Bired. Made aire 



446 THE REPTILES OF CHINA 

TABLE LXIV. MAXILLARY COUNTS OF CHINESE SNAKES (Cont'd) 

American 
Form Museum Locality Counts Remarks 

Number 

33425 | Yenping 21-22 
: ; 33429 | Yenping 21-21 

Eurypholis major 33445 | Yenping Pe ae 

33634 | Chungan Hsien 22-21 

25571 | Ningkwo 9-9 a very short 
d . 33403 | Yenping 10-10 anterior 

Holarchus chinensis 34656 | Chungan Hsien g-10 edentulous 
35056 | Hokow 10-9 space 

33410 | Yenping 10-10 a short anterior 
33758 | Chungan Hsien 10-10 edentulous 

Holarchus formosanus 33812 | Futsing Hsien 10-10 space 
27800 | Nodoa IO-II 

2101s | Yenping 12-12 no edentulous 
: 27876 | Nodoa 12-12 space evident 

Holarchus violaceus 27898 | Nodoa 13-12 anteriorly 
33808 | Futsing Hsien 12-12 

33754 | Chungan Hsien 8-8 a moderately 
2 : 33750 | Chungan Hsien 8-8 long anterior 

Oligodon 0. musyi 34593 | Chungan Hsien 9-8 edentulous 
34594 | Chungan Hsien 7-7 space 

23535 | Wuhu 8-8 

Calamaria septentrionalis ee ae a 

33411 | Yenping 8-8 

27955 | Nodoa 14+2-14+2 
rie ie : 27961 | Nodoa 14+2-14+2 

Enhydris chinensis 33856 | Futsing Hsien ti+2-12+2 
33860 | Futsing Hsien 14+2-14+2 

28047 | Nodoa 15+2-15+2 
J 28054 | Nodoa r5+2-15+2 

Enhydris plumbea 33287 | Yenping 1s+2-15+2 

33707 | Chungan Hsien 15+2-15+2 
——— 

5+5t+2-5st+5+2 
s+5+2-5+5+2 Psammodynastes pulveru- 27785 | Nodoa 

lentus 33798 | Futsing Hsien | 5+5+2-5+5+2 

34100 | Futsing Hsien 11+3-11+3 
: nee 34518 | Chungan Hsien 11+3-11+3 

Boiga krepelini 34519 | Chungan Hsien 12+3-12+3 
34521 | Yuanshan Hsien| 11-+3-11-+3 

x 27859 | Nodoa 12+2-11+2 
Boiga multomaculata 27862 | Nodoa 11+2-11-+2 

27865 | Nodoa I1+2-11+2 



CHAPTER IX 

LIST OF SPECIES AND SUBSPECIES BY PROVINCES! 

ONLY species and subspecies whose presence in a province has been actually 

proved by an unquestionable record are included in this list. 

Alligator sinensis 

Clemmys mutica 
Geoclemys reevesii 

Amyda sinensis 

Natrix annularis 

Natrix tigrina lateralis 
Trirhinopholis styant 
Dinodon rufozonatum 

Zaocys dhumnades dhumnades 

Alligator sinensis 

Caretta caretta olivacea 

Clemmys mutica 

’ Geoclemys reevesti 
Amyda sinensis 

Sibynophis chinensis 
Natrix annularis 

Natrix craspedogaster 

Natrix percarinata 

Natrix piscator 
Natrix stolata 

Natrix tigrina lateralis 

Pseudoxenodon dorsalis 

Trirhinopholis styant 

Achalinus spinalis 

Dinodon rufozonatum 

Zaocys dhumnades dhumnades 

Ptyas korros 

Ptyas mucosus 

Elaphe bimaculata 

1Exclusive of Lizards. 

ANHWEI 

CHEKIANG 
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Elaphe bimaculata 

Elaphe carinata 

Elaphe dione 

Elaphe rufodorsata 

Elaphe teniurus 

Holarchus chinensis 
Calamaria septentrionalis 

Agkistrodon halys 

Elaphe carinata 

Elaphe mandarinus 
Elaphe porphyracea nigrofasciata 

Elaphe rufodorsata 

Elaphe teniurus 

Eurypholis major 

Holarchus chinensis 

Holarchus formosanus 

Calamaria septentrionalis 
Enhydris chinensis 

Enhydris plumbea 
Bungarus multicinctus multicinctus 

Naja naja atra 

Hydrophis cyanocinctus 

Hydrophis melanocephalus 

Agkistrodon acutus 

Agkistrodon halys 

Trimeresurus monticola 
Trimeresurus stejnegeri stejnegert 
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Dermochelys coriacea 

Platysternon megacephalum 

Clemmys bealet 

Geoclemys reevestt 

Ocadia sinensis 

Pelochelys bibroni 

Amyda sinensis 

Typhlops braminus 

Python molurus bivittatus 

Sibynophis chinensis 

Natrix aequifasciata 

Natrix annularis 

Natrix craspedogaster 

Natrix percarinata 

Natrix piscator 

Natrix sauteri 

Natrix stolata 

Natrix subminiata helleri 

Natrix tigrina lateralis 

Pseudoxenodon bambusicola 

Pseudoxenodon fukienensis 

Pseudoxenodon karlschmidti 

karlschmidti 

Pseudoxenodon striaticaudatus 

Macropisthodon rudis 
Opisthotropis kuatunensis 
Opisthotropis latouchit 

Opisthotropis maxwelli 

Trirhinopholis styant 

Achalinus rufescens 

Achalinus spinalis 

Lycodon aulicus aulicus 

Lycodon ruhstrati 

Lycodon subcinctus 

Dinodon flavozonatum 

Dinodon rufozonatum 

Zaocys dhumnades montanus 

Eretmochelys imbricata 

Platysternon megacephalum 

Cyclemys mouhotii 

Cyclemys trifasciata 

Clemmys mutica 

Clemmys quadriocellata 
Ocadia sinensis 

Pelochelys bibroni 

FUKIEN 

HAINAN 

Ptyas korros 

Ptyas mucosus 

Elaphe carinata 

Elaphe frenata 

Elaphe mandarinus 

Elaphe porphyracea nigrofasciata 
Elaphe radiata 

Elaphe rufodorsata 

Elaphe teniurus 
Eurypholis major 

Coronella bella 

Holarchus chinensis 
Holarchus formosanus 

Holarchus violaceus 

Oligodon ornatus musyt 

Calamaria septentrionalis 

Enhydris chinensis 

Enhydris plumbea 

Chrysopelea ornata 

Psammodynastes pulverulentus 
Boiga krepelini 

Boiga multomaculata 

Bungarus fasciatus 

Bungarus multicinctus multicinctus 

Calliophis macclellandi 

Hemibungarus kelloggt 

Naja hannah 

Naja naja atra 

Hydrophis cyanocinctus 

Amblycephalus kuangtungensis 

Amblycephalus stanleyt 

Agkistrodon acutus 

Trimeresurus albolabris 
Trimeresurus monticola 
Trimeresurus mucrosquamatus 

Trimeresurus stejnegert steynegert 

Amyda sinensis 

Amyda steindachnert 
Typhlops braminus 

Python molurus bivittatus 

Sibynophts chinensis 
Natrix aequifasciata 
Natrix chrysarga 

Natrix ornaticeps 
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Natrix percarinata 

Natrix piscator 

Natrix popet 
Natrix stolata 
Natrix subminiata subminiata 

Pseudoxenodon bambusicola 

Opisthotropis balteata 
Achalinus rufescens 

Lycodon subcinctus 

Ptyas korros 

Ptyas mucosus 

Elaphe porphyracea nigrofasciata 

Elaphe teniurus 

Dendrophis boiga boiga 

Holarchus formosanus 

Holarchus violaceus 

Calamaria septentrionalis 

Geoclemys reevesit 

Pseudocadia anyangensis 

Natrix tigrina lateralis 

Amyda sinensis 

Natrix tigrina lateralis 

Dinodon rufozonatum 
Coluber spinalis 

Cyclemys flavomarginata sinensis 

Geoclemys reevesit 

Amyda sinensis 

Sibynophis chinensis 

Natrix craspedogaster 

Dinodon rufozonatum 

Zaocys dhumnades montanus 

Ptyas korros 

Geoclemys reevesit 
Amyda sinensis 

Sibynophis chinensis 
Natrix nuchalis 

Natrix percarinata 

Natrix tigrina lateralis 

Achalinus spinalis 
Dinodon rufozonatum 

Ptyas mucosus 

Honan 

Hopeti 

Hunan 

HupPEH 

Enhydris bennettit 

Enhydris chinensis 

Enhydris plumbea 

Psammodynastes pulverulentus 

Boiga multomaculata 

Bungarus multicinctus multicinctus 

Calltophis macclellandi 

Naja hannah 

Naja naja atra 
Thalassophina viperina 
Hydrophis cyanocinctus 

Pelamydrus platurus 

Microcephalophis gracilis gracilis 

Amblycephalus moellendor ffi 

Amblycephalus tonkinensts 

Trimeresurus albolabris 

Trimeresurus steynegert stejnegert 

Coluber spinalis 

Elaphe dione 

Elaphe rufodorsata 

Elaphe schrenckit anomala 

Elaphe teniurus 

Agkistrodon halys 

Elaphe teniurus 

Eurypholis major 

Calamaria septentrionalis 

Bungarus multicinctus multicinctus 

Naja naja atra 

Agkistrodon acutus 

Agkistrodon halys 

Trimeresurus stejnegert stejnegert 

Elaphe bimaculata 

Elaphe carinata 

Elaphe rufodorsata 

Eurypholis major 

Enhydris chinensis 

Bungarus multicinctus multicinctus 

Agkistrodon acutus 
Agkistrodon halys 

Trimeresurus jerdonti 
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Geoclemys reevesit 

Amyda sinensis 

Eryx miliaris roborowskit 
Natrix tigrina lateralis 

Alligator sinensis 

Geoclemys reevesii 
Amyda sinensis 

Typhlops braminus 

Natrix annularis 
Natrix craspedogaster 
Natrix percarinata 

Natrix piscator 
Natrix stolata 

Natrix tigrina lateralis 

Opisthotropis latouchit 

Trirhinopholis styani 

Achalinus spinalis 

Lycodon ruhstrati 

Dinodon rufozonatum 

Zaocys dhumnades dhumnades 

Ptyas korros 

Alligator sinensis 

Caretta caretta olivacea 

Clemmys mutica 
Geoclemys reevestt 

Amyda sinensis 

Sibynophis chinensis 

Natrix annularis 

Natrix tigrina lateralis © 

Achalinus spinalis 
Dinodon rufozonatum 

Zaocys dhumnades dhumnades 

Platysternon megacephalum 

Cyclemys trifasciata 

Geoemyda spengleri spenglert 

Clemmys quadriocellata 

Testudo elongata 

Amyda sinensis 

Amyda steindachnert 

Sibynophts chinensts 
Natrix aequifasciata 

Natrix ornaticeps 

Kansu AND NINGSIA 

KIANGSI 

KIANGSU 

KWaANGsI 

Coluber spinalis 

Elaphe dione 

Taphrometopon lineolatum 

Agkistrodon halys 

Ptyas mucosus 

Elaphe bimaculata 

Elaphe carinata 

Elaphe rufodorsata 

Elaphe teniurus 

Eurypholis major 

Holarchus chinensts 
Holarchus formosanus 

Calamaria septentrionalis 

Enhydris chinensis 

Boiga krepelini 

Boiga multomaculata 

Bungarus multicinctus multicinctus 

Calliophis macclellandi 
Naja naja atra 

Azemuops feae 

Agkistrodon halys 

Elaphe bimaculata 

Elaphe carinata 

Elaphe dione 

Elaphe rufodorsata 

Elaphe teniurus 

Eurypholis major 

Holarchus chinensis 

Enhydris chinensis 

Hydrophis cyanocinctus 

Agkistrodon halys 

Natrix percarinata 

Natrix piscator 

Natrix popet 

Natrix sautert 
Natrix stolata 

Natrix subminiata helleri 

Pseudoxenodon bambusicola 

Pseudoxenodon karlschmidti sinit 

Opisthotropis balteata 
Opisthotropts lateralis 
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Achalinus rufescens 

Zaocys dhumnades montanus 

Ptyas korros 

Ptyas mucosus 

Elaphe moellendor ffi 

Elaphe porphyracea nigrofasciata 

Elaphe radiata 

Elaphe teniurus 

Rhyncophis boulengert 

Eurypholis major 

Eurypholis multicinctus 

Holarchus chinensis 
Holarchus formosanus 

Oligodon eberhardtt 
Calamaria pavimentata pavimentata 

Calamaria septentrionalis 

Ahetulla prasina 

Psammodynastes pulverulentus 

Boiga krepelini 

Boiga multomaculata 

Bungarus fasciatus 

Bungarus multicinctus multicinctus 

Calliophis macclellandi 

Hemibungarus kelloggt 

Naja hannah 

Naja naja atra 

Amblycephalus kuangtungensis 

Amblycephalus moellendor fi 

Trimeresurus albolabris 
Trimeresurus mucrosquamatus 
Trimeresurus stejnegert stejnegert 

KWANGTUNG (EXCLUSIVE OF HaINAN) 

Platysternon megacephalum 
Cyclemys trifasciata 

Geoemyda spengleri spengleri 

Clemmys quadriocellata 

Geoclemys kwangtungensis 

Geoclemys reevesti 

Ocadia sinensis 
Pelochelys bibroni 
Amyda sinensis 

Amyda steindachnert 

Typhlops braminus 
Python molurus bivittatus 

Xenopeltis untcolor 

Sibynophis chinensis 

Natrix aequifasciata 
Natrix craspedogaster 

Natrix percarinata 
Natrix piscator 

Natrix poper 
Natrix sautert 

Natrix stolata 

Natrix subminiata helleri 

Pseudoxenodon bambusicola 
Pseudoxenodon karlschmidti sinit 

Opisthotropis balteata 

Opisthotropis latouchit 
Achalinus rufescens 

Lycodon ruhstrati 

Dinodon flavozonatum 

Zaocys dhumnades montanus 

Ptyas korros 

Ptyas mucosus 

Elaphe carinata 

Elaphe frenata 

Elaphe mandarinus 
Elaphe moellendor ffi 
Elaphe porphyracea nigrofasciata 
Elaphe radiata 

Elaphe teniurus 
Eurypholis major 

Holarchus chinensis 
Holarchus formosanus 

Holarchus violaceus 

Calamaria pavimentata pavimentata 
Calamaria septentrionalis 

Enhydris chinensis 

Enhydris plumbea 

Ahetulla prasina 

Psammodynastes pulverulentus 
Boiga multomaculata 

Bungarus fasciatus 

Bungarus multicinctus multicinctus 

Calliophis macclellandi 

Naja hannah 

Naja naja atra 

Thalassophina viperina 
Hydrophis cerulescens 
Pelamydrus platurus 
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Amblycephalus kuangtungensts 

Amblycephalus moellendor ffi 

Vipera russelit siamensis 
Agkistrodon acutus 

Amyda sinensis 

Sibynophts chinensis 

Natrix craspedogaster 

Natrix percarinata 

Natrix subminiata helleri 

Amyda sinensis 
Natrix tigrina lateralis 

Dinodon rufozonatum 

Coluber spinalis 

Amyda sinensis 

Natrix tigrina lateralis 
Dinodon rufozonatum 

Coluber spinalis 
Elaphe dione 

Geoclemys reevesit 

Amyda sinensis 

Sibynophis chinensis 

Amyda sinensis 
Natrix tigrina lateralis 

Geoclemys reevestt 

Amyda sinensis 

Sibynophis chinensis 
Natrix craspedogaster 
Natrix johannis 
Natrix nuchalis 
Natrix octolineata 

Natrix percarinata 

Natrix sauteri 
Natrix tigrina lateralis 

Pseudoxenodon macrops macrops 

Pseudoxenodon macrops sinensis 
Macropisthodon rudis 
Trirhinopholis styani 

Achalinus spinalis 

KWwEICHOW 

SHANSI 

SHANTUNG 

SHENSI 

SUIYUAN 

Trimeresurus albolabris 

Trimeresurus mucrosquamatus 

Trimeresurus stejnegeri stejnegert 

Natrix tigrina lateralis 

Elaphe mandarinus 

Elaphe teniurus 

Amblycephalus boulengert 

Elaphe dione 

Elaphe schrenckit anomala 

Agkistrodon halys 

Elaphe rufodorsata 
Elaphe schrenckit anomala 

Hydrophis cerulescens 

Hydrophis ornatus ornatus 
Lapemis hardwickit 

Natrix tigrina lateralis 
Elaphe dione 

Agkistrodon halys 

Coluber spinalis 

Agkistrodon halys 

SZECHWAN AND HsIKANG 

Lycodon fasciatus 

Lycodon ruhstrati 

Dinodon rufozonatum 

Zaocys dhumnades montanus 

Zaocys nigromarginatus 

Ptyas mucosus 

Elaphe carinata 

Elaphe mandarinus 
Elaphe perlacea 

Elaphe porphyracea porphyracea 
Elaphe teniurus 

Eurypholis major 

Calamaria pavimentata pavimentata 

Boiga krepelint 
Amblycephalus boulengert 
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Amblycephalus chinensis 

Azemtops feae 
Agktistrodon halys 

Agkistrodon straucht 

Cyclemys yunnanensis 

Amyda sinensis 

Python molurus bivittatus 

Sibynophis collaris 

Sibynophis grahami 

Natrix biteniata 

Natrix johannis 
Natrix nuchalis 

Natrix octolineata 

Natrix piscator 
Natrix stolata 
Natrix subminiata helleri 

Pseudoxenodon macrops macrops 
Pseudoxenodon macrops sinensis 
Helicops yunnanensis 

Macropisthodon rudis 

Rhabdops bicolor 

Lycodon aulicus aulicus 

Lycodon fasciatus 
Dinodon rufozonatum 

Zaocys nigromarginatus 

YUNNAN 

Trimeresurus jerdonit 

Trimeresurus monticola 

Trimeresurus mucrosquamatus 

Ptyas korros 

Ptyas mucosus 

Elaphe carinata 
Elaphe porphyracea porphyracea 

Elaphe prasina 

Elaphe radiata 

Elaphe teniurus 

Dendrophis boiga boiga 

Eurypholis doriae 
Holarchus chinensis 

Ahetulla prasina 

Psammodynastes pulverulentus 

Bungarus fasciatus 

Bungarus multicinctus wanghaotingt 

Amblycephalus niger 

Amblycephalus yunnanensis 

Agkistrodon monticola 

Trimeresurus jerdonit 

Trimeresurus monticola 

Trimeresurus stejnegert yunnanensis 
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CHAPTER X 

ANNOTATED CHECK LIST OF CHINESE LIZARDS 

CLASSIFICATION . 

Class REPTILIA 

Order SQUAMATA Oppel 

Suborder SAURIA Macartney 

KEY FOR IDENTIFICATION OF CHINESE FAMILIES 

I. No large symmetrical shields on dorsal surface of head 
A. No movable eyelids (except in Eublepharis lichtenfeldert which 

is readily recognized by its short bulbous tail, lepidosis of fine 

granular scales mixed with numerous large tubercles, and gen- 
etal. gecko-likevappearance) fcr) creie she cies ois tie lsie sie oinlsl «ores Gekkonide 

B. Movable eyelids 
1. Tongue long, deeply bifid; dorsal scales granular; size 

(eg t-erb oH OOD ERAN carne Coe APRS CARERS IO LRAT TEL ERIS ERLE nt Varanide 

2. Tongue short, nicked or slightly incised anteriorly; size 

medium or small 

a. Tail with two conspicuous crests above........... Shinisauride 

b. Tail crestless or with a median dorsal crest........ Agamide 

II. Dorsal surface of head with large symmetrical shields 
A. Limbs present 

1. Ventral scales squarish, sharply differentiated from those 
of sides; femoral or inguinal pores present............- Lacertide 

2. Ventral scales cycloid, resembling those of sides and back; 
femoral and inguinal pores absent.................... Scincide 

Bepleimbs absent veya scar ttoe ere hee oinielc eave stew ete erations Anguide 

CHECK LIST 

Family GEKKONIDA 

Key FoR IDENTIFICATION OF CHINESE GENERA 

I. No movable eyelids 
A. Digits not expanded 

1. Digits granular inferiorly, strongly fringed laterally; dor- 
SaliscaleSilanges imbricates.<.)-cerc oer <2 vee sc eiee Teratoscincus 
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2. Digits with a series of narrow transverse plates inferiorly, 

not fringed laterally; dorsal scales juxtaposed.......... Alsophylax 

B. Digits expanded proximal to distal joint which rises from ex- 
tremity of the expanded part 

1. All digits essentially alike in structure , 

a. Body without lateral dermal expansion........... Hemidactylus 

b. Body with lateral dermal expansion.............. Cosymbotus 

2. Inner digit differing markedly from others in structure 

a. Inner digit well developed and expanded but without 

a joint rising from expansion 

(1) Infradigital lamellz in a double series....... Peropus 

(2) Infradigital lamelle in a single series........ Gekko 

b. Inner digit vestigial, not expanded............... Hemiphyllodactylus 

}-Movable eyelids:present i). Revi wane na cane seetaetaere » sich ote Eublepharis 

Genus Teratoscincus 

Strauch, 1863, Bull. Acad. Imp. Sci. St. Pétersbourg, VI, p. 480. 

Genotype, by monotypy, T. keyserlingit Strauch=T. scincus (Schlegel) _ 

KEy FOR IDENTIFICATION OF CHINESE SPECIES 

I. Large cycloid scales of back extending. forward’ to line of anterior 
SRHOTGErOlTorelimos: cx causa ie Ri Merrecerine ake Chg fossa teaeeereteecieTo ee przewalskit 

II. Large cycloid scales of back extending forward to occiput......... scincus 

1. Teratoscincus przewalskii Strauch v3 

“Teratoscincus Przewalskii Strauch, 1887, Mém. Acad. Imp. Sci. St. Pétersbourg, (7) KX XV, No. 2, 

Pp. 71. E 74 

Type locality: —Here restricted to the Oasis of Hami, Sinkiang. 

Distribution:—China: Edsin Gol region in Ningsia from 40° 52’ E. Long. to about 42° 15’ 
N. Lat. 

Widely distributed in Sinkiang and reported from Mongolia.. 

‘Material examined:—Edsin Gol region, 2 specimens; Kashgar, 3 specimens (British 
Museum). 

2. Teratoscincus scincus (Schlegel) 

Stenodactylus scincus Schlegel, 1858, Handl. Dierk., II, p. 16. 

Teratoscincus scincus Boulenger, 1885, Cat. Liz. Brit. Mus., I, p. 12, Pl. 11. 

Teratoscincus roborowskii Bedriaga, 1905, Ann. Mus. Zool. Acad. Sci. St. Pétersbourg, X, p. 159 

(type locality, Oasis of Sachow, Kansu). 

Type locality:—Ili River, central Asia. 

Distribution:—China: Oasis of Sachow in Kansu. 

Distributed from Persia eastward through Sinkiang. 
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Genus Alsophylax 

Fitzinger, 1843, Syst. Rept., pp. 18 and go. 

Genotype, by original designation, Gymnodactylus pipiens Eichwald = Lacerta pipiens 
Pallas=A. mitcrotis (Blanford) 

3. Alsophylax microtis (Blanford) 

Gymnodactylus microtss Blanford, 1875, Journ. Asiat. Soc. Bengal, XLIV, pt. 2, p. 193. 
Alsophylax microtis Mertens and Miller, 1928, Abh. Senckenberg. Naturf. Ges., XLI, p. 24 (Pallas’ 

specific name pipiens shown to be inapplicable to the present species). 

Type locality: —Sinkiang. 

Distribution:—China: Ningsia region in Ningsia. 
Distributed westward from Ningsia through part of Mongolia and Sinkiang to 

the Caspian Sea and extreme eastern Europe east of the lower Volga. 

Material examined:—Ningsia region, 1 specimen (U. S. National Museum). 

Genus Hemidactylus 

Oken, 1817, Isis, p. 1183. 

Genotype, by subsequent designation, Gecko tuberculeux Daudin=H. mabouia 
(Moreau de Jonnés) 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. More or less numerous large tubercles intermixed with dorsal scales; unregen- 
‘erated tail rough above with transverse rows of large tubercles 

A. Tubercles very large, crowded, separated from one another by spaces about 

equal to the diameters of the tubercles; numerous small tubercles present 
OMHCA) spa eacehatete tree ees Te akets GRINS siatvlons, ee auEIe Dials Staessen brookit 

B. Tubercles smaller, not crowded, sometimes sparse, nearly always separated 

by spaces equal to several diameters of a tubercle; head devoid of tubercles frenatus 

II. No large tubercles intermixed with dorsal scales; unregenerated tail smooth 
above without transverse rows of large tubercles 

A. Unregenerated tail with conspicuous denticulate lateral edges.......... garnotit 

B. Unregenerated tail without conspicuous denticulate lateral edges... bowringit 

4. Hemidactylus bowringii (Gray) 

Doryura Bowringit Gray, 1845, Cat. Liz. Brit. Mus., p. 156. 

Hemidactylus bowringit Boulenger, 1885, Cat. Liz. Brit. Mus., I, p. 139, Pl. x11.—Schmidt, 1927, 

Bull. Amer. Mus. Nat. Hist., LIV, p. 479 (Yunnanfu).—Pope, 1929, LVIII, p. 369 (Yenping, 
Foochow and Futsing Hsien, Fukien). 

Type locality:—Probably Hongkong or region of Hongkong. 

Distribution:—China: Likiang and Yunnanfu in Yunnan; mainland Kwangtung; Amoy, 
Futsing Hsien, Foochow and Yenping in Fukien. 

Also known from the Riu Kiu Islands, Formosa, Hongkong, India and Burma. 

Material examined:—Yunnanfu, 1 specimen; Yenping, 12 specimens; Foochow, 1 speci- 

men; Futsing Hsien, 12 specimens (American Museum). 
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Hemidactylus brookii Gray 

Hemidactylus Brookit Gray, 1845, Cat. Liz. Brit. Mus., p. 153. 

Type locality:—Borneo. 

Distribution:—China: Ningpo. 

Recorded from Bhamo, Burma. Distributed from India and Assam southeastward 

into the East Indies. Also known from tropical Africa. It has been accidentally intro- 
duced into the West Indies. 

Material examined:—Ningpo, 1 specimen; China, 1 specimen (British Museum). 

Remarks:—Confirmation of the occurrence of this gecko in China would be most gratifying 
because it has not been secured in that country for so long. Parenti and Picaglia’s 
1886 (p. 37) record for Amoy possibly belongs here. 

Hemidactylus frenatus Duméril and Bibron 

Hemidactylus frenatus Duméril and Bibron, 1836, Erp. Gén,, III, p. 366.—Schmidt, 1927, Bull. 
Amer. Mus. Nat. Hist., LIV, p. 409, fig. 9 (Nodoa, Hainan).—Pope, 1929, LVIII, p. 369 

(Yuankiang, Yunnan). 

Type locality:—Java. 

Distribution:—China: Yuankiang in Yunnan; Hainan, Macao, Tinghushan, Canton, 

Lofaoshan and Swatow in Kwangtung. 

Also recorded from the Pescadores and Riu Kiu Islands and Formosa. Widely dis- 

tributed in southeastern Asia and the East Indies; known from Africa, Madagascar, 
many oceanic islands and even the New World. 

Material examined:—Nodoa, large series; Yuankiang, 8 specimens (American Museum). 

Remarks:—The type locality is hereby restricted to Java. Compare Stejneger, 1907, p. 

172, frenatus synonymy. 

Hemidactylus garnotii Duméril and Bibron 

Hemidactylus Garnotis Duméril and Bibron, 1836, Erp. Gén., III, p. 368. 

Type localaty:—Tahiti. 

Distribution:—China: Hainan. 

Widely but sporadically distributed from Sikkim and Burma southeastward through 

the peninsula of southeastern Asia and the East Indies to islands of the South Seas. 

Recorded from Bhamo and other localities in the general Kachin Hills region of Burma; 

known from Tongking. 

Material examined:—Hainan, 1 specimen; Bao-Ha, 1 specimen (British Museum). 

Genus Cosymbotus 

Fitzinger, 1843, Syst. Rept., pp. 19 and 104. 

Genotype, by original designation, Hemidactylus platyurus Cuvier = Stellio platyurus 

Schneider 

Cosymbotus platyurus (Schneider) 

Stellio platyurus Schneider, 1792, Amphib. Physiol., II, p. 30. 

Cosymbotus platyurus Stejneger, 1907, Herp. Japan, p. 178. 

Type locality:—Unknown. 

Distribution:—China: Lilong in Kwangtung. 
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Also known from the Bhamo District of Burma, Hongkong and Formosa. Widely 

distributed from India and Ceylon through the peninsula of southeastern Asia and the 

East Indies to New Guinea. 

Remarks:—It would be gratifying to receive confirmation of the somewhat questionable 
Hongkong record. New material from China would likewise be most welcome. 

Genus Peropus 

Wiegmann, 1835, Nova Acta Acad. Leop. Carol., XVII, pt. 1, p. 238. 

Genotype, by monotypy, Hemidactylus mutilatus Wiegmann 

Peropus mutilatus (Wiegmann) 

Hemidactylus mutilatus Wiegmann, 1834, Herp. Mex., I, p. 54. 

Peropus mutilatus Girard, 1858, Herp. U. S. Expl, Exped., p.277.—Schmidt, 1927, Bull. Amer. Mus. 

Nat, Hist., LIV, p. 412 (Hainan). 

Type locality:—Manila, Philippine Islands. 

Distribution:—China: Hainan. 

Known from Formosa and the Riu Kiu Islands. Common at Bhamo in Burma not 

far from the Yunnan boundary. Widely distributed. 

Material examined:—Hainan, 39 specimens (American Museum). 

Genus Hemiphyllodactylus 

Bleeker, 1860, Natur. Tijdschr. Ned.-Indié, XX, p. 327. 

Genotype, by original designation, H. typus Bleeker 

Hemiphyllodactylus yunnanensis (Boulenger) 

Gehyra yunnanensis Boulenger, 1903, Ann. Mag. Nat. Hist., (7) XII, p. 429. 

Cainodactylus yunnanensis Barbour, 1924, Occ. Papers Boston Soc. Nat. Hist., V, p. 134, fig. 1.— 

Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 479 (Yunnanfu). 
Hemiphyllodactylus yunnanensis Smith, 1933, Rec. Ind. Mus., XX XV, p. 16. 

Type locality: —Yunnanfu. 

Distribution:—China: Tungchwan and Yunnanfu in Yunnan. 

Also known from Lashio in Burma, and northern Laos. 

Material examined:—I have seen the 2 cotypes in the British Museum, 9 topotypes in the 

American Museum and one topotype in the Museum of Comparative Zodlogy (No. 
18967). 

Genus Gekko 

Laurenti, 1768, Syn. Rept., p. 43. 

Genotype, by subsequent designation, G. verticillatus Laurenti=G. gecko (Linnzus) 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

Rostral not entering nostril; size large, adults measuring about 125 mm. from 
SHOUWE CO VEMt aa Err poe cee aera ahaha ares ce el vere Rea Bee Sy av ars sols etoile 502y0 gecko 

Rostral entering nostril; size medium, adult never approaching 125 mm. in 

length from snout to vent 
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A. Toes devoid of webbing or with a mere trace of such 

1. Dorsal tubercles numerous, sharply contrasting with scales in size 

and form, usually more or less evenly distributed on back and 

OLten! PreseNnFiOM\OCEIP bis {hile ae. Licetleteie ey etek dete nceve stab ate ce japonicus 

2. Dorsal tubercles less numerous, not always contrasting with 
scales in size and form, less evenly distributed on back and rarely 

PLESEM GON OCCIPIb.1-seateLeuee Tee Renee eelinlelere clpicys ‘al tote are ctaintereret swinhonis 

B. Toes distinctly webbed 

1. Back devoid of tubercles; male with 9 to 11 preanal pores..... subpalmatus 

2. Back with numerous tubercles; male with 17 or more preanal 

19101 = ei EE SS ECAC ee eae 8 Btn Gig her seat Oo chinensis 

Gekko chinensis Gray 

Gecko Chinensis Gray, 1842, Zool. Misc., p. 57. 

Gekko similignum Smith, 1923, Journ. Nat. Hist. Soc, Siam, VI, p. 198, fig. 3 (type locality, Angmao 

near the Wuchih Mountains, Hainan). 

Type locality:—Here fixed as Canton region since the type undoubtedly was secured there 

by Reeves. Gray merely wrote, ‘‘Inhabits China.” 

Distribution: —Hainan (Angmao), Canton region, Tinghushan, and Shiuchow in Kwang- 

tung. 

Material examined:—The type of G. chinensis; the type and paratype of G. similignum 

(British Museum). Shiuchow, 3 specimens (Berlin Museum). Foochow, 1 specimen 

(U. S. National Museum). 

Remarks:—Stejneger (1932, Art. 3, pp. 1-8) first clarified the relationships of the confusing 

species of Gekko inhabiting southeastern China. 

Gekko gecko (Linnzus) 

Lacerta gecko Linnzus, 1758, Syst. Nat., Ed. 10, p. 205. 

Gekko gecko Barbour, 1912, Mem. Mus. Comp. Zool., XLIV, p. 82. 
Gekko gekko Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 479 (Yunnanfu, possibly an error 

for Tongking). 

Type locality: —‘‘In Indiis.” 

Distribution: —China: Kwangtung; Yaoshan and Wuchow in Kwangsi. No fewer than 

two museums have received specimens labeled ‘““Yunnanfu,”’ but it is possible that 
these may have been sent into China from Indo-China. 
Widely distributed from northeastern India and Burma southeastward through the 

peninsula of southeastern Asia into the East Indies; well known from Tongking and 

recorded from Bhamo. 

Material examined:—China, 3 specimens, including the type of Gecko reevesiz; Canton, 7 
specimens (British Museum). Five specimens collected by John Graham and 

labeled Yunnanfu, 2 in the American Museum and 3 in the Museum of Comparative 

Zodlogy. 

Gekko japonicus (Duméril and Bibron) 

Platydactylus Japonicus Duméril and Bibron, 1836, Erp. Gén., III, p. 337. 

Gecko japonicus Guenther, 1864, Rept. Brit. India, p. 103. 
Gekko japonicus Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 477 (part: Yenping, Fukien; 

Ningkwo, Anhwei; Changsha, Hunan). 
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Gekko japonicus hokouensis Pope, 1928, Amer. Mus. Novitates, No. 325, p. 1 (type locality, Hokow, 

Kiangsi); 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 365, fig. 1 (amplified description; para- 

type recorded from Chungan City, Fukien). 

Type locality:—Japan. 

Distribution:—China: G. japonicus is undoubtedly the common gecko of central China 

where it ranges from eastern Szechwan through Hupeh and Hunan to the sea. 

Due to the difficulty of distinguishing it from swinhonis, many existing records of 

both are unreliable and the listing of published localities a dangerous procedure. More- 

over, japonicus has not only been confused with swinhonis but with chinensis as well. 

Also known from Formosa, the Riu Kiu Islands and Japan. 

Material examined:—Yenping, 1 specimen; Chungan City, 1 specimen; Hokow, 14 speci- 

mens; Ningkwo, 32 specimens; Changsha, 6 specimens (American Museum). 

Remarks:—A\though it is doubtful that japonicus and swinhonis can always be identified 

when examined apart, the following comparisons should greatly facilitate the sepa- 

ration of the two species when both are included in a single lot: 

1. The toes of japonicus have only the rudiment of a web; those of swinhonis are 

entirely devoid of webbing. 

2. In japonicus, the dorsal tubercles are relatively homogeneous, sharply contrasting 

with the scales in size and form, while in swinhonts, these tubercles are much less homo- 

geneous and frequently appear to be merely enlarged scales. In the former species, the 

tubercles, often present on the occiput, are relatively numerous and evenly distributed. 

3. The scales of swinhonis are coarser and less numerous than those of japonicus. 

This is especially noticeable on the head and anterior throat. 

4. Magnification of a few diameters usually reveals a network of black lines (inter- 

scale skin) extending between the scales of adult swinhonis; such lines are never evident, 

in japonicus. 

s. The chin-shields of japonicus are nearly always longer and more symmetrically 

developed than those of swinhonis. 

Gekko subpalmatus Guenther 

Gecko subpalmatus Guenther, 1864, Rept. Brit. India, p. 104, Pl. x11. 

Gecko melli Vogt, 1922, Archiv. Naturg., LX XXVIII, Abt. A, Heft 10, p. 136.—Mell, 1922, Archiv. 

Naturg., LX XXVIII, Abt. A, Heft 10, p. 111, Pl. 1v (type locality, mountains of northeastern 

Kwangtung, 500-800 meters altitude). 

Gekko subpalmatus Schmidt, 1927, Bull. Amer, Mus. Nat. Hist., LIV, p. 478 (Yenping, Fukien; 

Wanhsien, Szechwan); Pope, 1929, LVIII, p. 367 (Yenping and Chungan Hsien, Fukien). 

Type locality: —Chekiang. 

Distribution: —Between Linping and Chungsun in Kwangtung; Kuatun and Yenping in 

Fukien; Chekiang (no specific locality); Wanhsien, Chungking, Hochuan, Kunghsien 

(southwest of Siichow), Sitchow, Fulin, Chengtu and near Yachow in Szechwan. 

Material examined:—The type and a specimen from Kuatun in the British Museum. Two 

topotypes of G. melli in the Berlin Museum collected by Mell. Kunghsien, 1 speci- 
men; Stichow, 12 specimens; Fulin, 1 specimen; near Yachow, 1 specimen (U. S. 

National Museum). Yenping, 14 specimens; Chungan Hsien, 2 specimens; Wan- 

hsien, 1 specimen (American Museum). 

Remarks:—Dr. Mell has informed me in person that the actual type locality of Gekko 
melli is his ‘‘Lackpasswald” situated in the mountains of northeastern Kwangtung 

between Linping and Chungsun. 
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In 1929 (pp. 367 and 368), I erroneously described the toes of Yenping and Chungan 

Hsien subpalmatus as “fully webbed” when, of course, I intended to use the phrase 

“distinctly webbed.” 

15. Gekko swinhonis Guenther 

Gecko swinhonis Guenther, 1864, Rept. Brit. India, p. 104, Pl. x11. 
Gekko swinhonis Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 478 (Hsinglungshan, Hopei; 

Sohuang and Chintzu, Shansi); Pope, 1929, LVIII, p. 368 (Western Hills, Hopei; Tsinan 

[region], Shantung). 

Type locality:—Peiping (Boulenger, 1885, p. 189). Guenther merely gave “Northern 

China.” 

Distribution:—G. swinhonis is widely distributed in northeastern China and probably 

ranges westward into Kansu. Compare the remarks made above under the corre- 

sponding heading of japonicus. 

Material examined:—Hsinglungshan, 33 specimens; Kolan, 1 specimen (No. 31121); 

Sohuang, 2 specimens; Chintzu, large series; Western Hills, large series; Tsinan 

region, large series (American Museum). 

Remarks:—There can be no doubt that both japonicus and swinhonis have been artificially 

transported in China, especially up and down the coastal region, along the Grand 

Canal, and inland up the larger rivers. Nevertheless, the former is still predomi- 

nantly of central, the latter of northern distribution in China. 

Genus Eublepharis 

Gray, 1827, Philosoph. Mag., (2) II., p. 56. 

Genotype, by monotypy, EL. hardwickit Gray 

16. Eublepharis lichtenfelderi Mocquard 
Eublepharis Lichtenfelderi Mocquard, 1897, Bull. Mus. Hist. Nat., Paris, III, p. 213. 

Goniurosaurus hainanensis Barbour, 1908, Bull. Mus. Comp. Zool., LI, p. 316 (type locality, 

Wuchih Mts., Hainan). 

Type locality:—Norway Islands, Tongking. 

Distribution:—Known only from the type locality and Hainan. 

Material examined:—I have seen the 2 cotypes of E. lichtenfeldert in the Paris Museum, 

as well as the type of G. hainanensis in the Museum of Comparative Zodlogy. 

Family AGAMID 

Key For IDENTIFICATION OF CHINESE GENERA 

I. No femoral pores 

A. A wing-like lateral expansion supported by prolongations of ribs Draco 

B. No wing-like lateral expansion supported by prolongations of ribs 

1. Body not depressed 

a. Tympanum hidden (except in Japalura dymondi which 

has heterogeneous dorsal scales and no postorbital spine) 

(x) Tubercles intermixed with dorsal scales........ Phoxophrys 

(2) No tubercles intermixed with dorsal scales...... Japalura 
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b. Tympanum exposed 

(1) Dorsal scales not uniform in size, heterogeneous; 

postorbital spine present...-................. Gonocephalus 

(2) Dorsal scales uniform in size or, if not uniform in 

size, lateral body scales pointing backward and 

downward (fruhstorferi) or anterior throat scales 
smooth (Rakhienensts).......22.ccceeeccceeees Calotes 

2. Body depressed; tympanum hidden or absent; no nuchal or 

GOTSALMCTEST elie Sota watch’ sua fe orate tena a yoie oe sheepetocrey Notes te skeet Phrynocephalus 

II. Femoral pores present 

A. Tail strongly compressed, more or less crested above............ Physignathus 

B. Body depressed, tail rounded; no dorsal or caudal crest......... Leiolepis 

Genus Draco 

Linnzus, 1758, Syst. Nat., Ed. 10, p. 199. 

Genotype, by monotypy, D. volans Linnzus 

17. Draco maculatus (Gray) 

Dracunculus maculatus Gray, 1845, Cat. Liz. Brit. Mus., p. 236. 

Draco maculatus Cantor, 1847, Journ. Asiat. Soc. Bengal, XVI, p. 645. 

Draco whiteheadi Boulenger, 1899, Proc. Zool. Soc. London, p. 956, Pl. Lxvi (type locality, Wuchih 

Mts., Hainan).—Schmidt, 1927, Bull. Amer. Mus, Nat. Hist., LIV, p. 413 (Nodoa region, 

Hainan). 

Type locality: —Penang. 

Distribution:—China: Hainan; Pangsi in extreme western Yunnan. 
Widely distributed in southeastern Asia from Assam and southern China quite 

eastward to and including at least part of the Malay Peninsula. Smith (1930, p. 21) 
questions its presence on Penang, the type locality. 

Material examined:—Type of D. whiteheadi (British Museum). Nodoa region, large 

series (American Museum). 

Genus Phoxophrys 

Hubrecht, 1881, Notes Leyden Mus., III, p. 51. 

Genotype, by monotypy, P. tuberculata Hubrecht 

18. Phoxophrys grahami Stejneger 

Phoxophrys grahami Stejneger, 1924, Occ. Papers Boston Soc. Nat. Hist., V, p. 120. 

Type locality:—Siachow, Szechwan. 

Distribution:—Known only from the type locality. 

Material examined:—I have seen the only known specimen, the type preserved in the 

U.S. National Museum. 

Genus Gonocephalus 

Kaup, 1826, Isis, 1825, p. 590. 

Genotype, by monotypy, Agama tigrina Kaup=G. chameleontinus (Laurenti) 
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19. Gonocephalus lepidogaster (Cuvier) 

Calotes lepidogaster Cuvier, 1829, Rég. Anim., Ed. 2, II, p. 39. 

Acanthosaura lamnidentata Boulenger, 1885, Cat. Liz. Brit. Mus., I, p. 302, Pl. xxi (type localities, 

Pegu and Tenasserim).—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p, 480 (near Yen- 

ping, Fukien).—Pope, 1929, LVIII, p. 370 (Yenping and Chungan Hsien, Fukien). 

Acanthosaura hainanensis Boulenger, 1899, Proc. Zool. Soc. London, p. 957, Pl. Lxv1 (type locality, 

Wuchih Mts., Hainan).—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 414 (mountains 

south of Nodoa, Hainan). 
Acanthosaura braueri Vogt, 1915, Sitzber. Ges. Naturf. Freunde Berlin, p. 97 (Mell, collector).— 

Mell, 1922, Archiv. Naturg., LXX XVIII, Abt. A, Heft 10, p. 112 (type locality, bamboo forest 

region east of Shiuchow, Kwangtung). 

Goniocephalus lepidogaster Smith, 1935, Fauna Brit. India, Rept. Amphib., II, p. 161. 

Type locality:—Cochin-China. 

Distribution:—China: Yaoshan in Kwangsi; Kwangtung, including Hainan; Yenping 

and Chungan Hsien in Fukien. 

Widely distributed in French Indo-China; also known from Siam and Burma. 

Material examined:—Manson Mts., 3 specimens; Thai-Nien, 2 specimens; Ngoi-Tio, 2 
specimens; type of A. hainanensis; the 2 cotypes of A. lamnidentata (British Mu- 

seum). Lohsiang, 2 specimens (Museum of Comparative Zodlogy). Kuchen, 2 

specimens (U.S. National Museum). Yenping and vicinity, 21 specimens; Chungan 

Hsien, 36 specimens; mountains south of Nodoa, 15 specimens (American Museum). 

Genus Japalura 

Gray, 1853, Ann. Mag. Nat. Hist., (2) XII, p. 387. 

Genotype, by monotypy, J. vartegata Gray 

KEy FOR IDENTIFICATION OF CHINESE SPECIES 

FAL Wygerjoeherhon tail. JS eA On BSR Soon none eno oooooe 599 705cQN~ saves dymondi 

II. Tympanum hidden 

A. Enlarged dorsal scales not in regular longitudinal rows; an isolated 
dark stripe from eye to angle of mouth................... erettats yunnanensis 

B. A row of enlarged scales on each side of median dorsal row 

1. The leg extended forward fails to reach eye or reaches its posterior 
(Logs eS HANS bbe 6 Gm ten eOaas bo5 od to db SoS ae Wobemmeode flaviceps 

2. The leg extended forward reaches to or just beyond anterior 

CORDED OLCVErM nebr ction bistelsiercis lorie ci ee tre arial paisyenfevac teferais splendida 

20. Japalura dymondi (Boulenger) 

Acanthosaura Dymondi Boulenger, 1906, Ann. Mag. Nat. Hist., (7) XVII, p. 567.—Schmidt, 1927, 

Bull. Amer. Mus. Nat. Hist., LIV, p. 479 (Wuting Hsien, Yunnan). 

Acanthosaura varcoe Boulenger, 1918, Ann. Mag. Nat. Hist., (9) II, p. 162 (type localities, Yun- 

nanfu and Wutingchow, Yunnan).—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 480 

(Snow Mountain, Yunnan, and ‘“‘topotypes’’). 

Japalura dymondi Smith, 1935, Fauna Brit. India, Rept. Amphib., II, p. 172. 

Type locality:—Tungchwan, Yunnan. 

Distribution:—Snow Mountain, Likiang, Talu (26° 37’x 100° 50’), Wuting Hsien, between 

Yunnanfu and Tali, Yunnanfu and Tungchwan in Yunnan. 
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Material examined:—The 4 cotypes of dymondi and the 2 cotypes of varcog (British 
Museum). Snow Mt., 1 specimen; Wuting Hsien, 2 specimens; Yunnanfu, 2 speci- 

mens (American Museum). 

Japalura flaviceps Barbour and Dunn 

Japalura flaviceps Barbour and Dunn, 1919, Proc. New England Zool. Club., VII, p. 16.—Schmidt, 

1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 480 (Likiang and Snow Mountain, Yunnan). 

Type locality:—Tung River in Szechwan or Hsikang. 

Distribution:—Likiang and Snow Mountain in Yunnan; Yakalo (29° x 98° 34’), Batang, 

Luting and the region of Tatsienlu in Hsikang; Tung River in Szechwan or Hsikang; 

Wenchwan, Mowhsien (Mowchow) (31° 39’ x 103° 45’), and Lungan in Szechwan. 

Material examined:—The type and 4 paratypes from the type locality (Museum of Com- 

parative Zodlogy). Likiang, 1 specimen listed as J. yunnanensis by Werner (1924, 

p. 41) (Senckenbergisches Museum, Frankfort). Yunnan, 8 specimens; Yakalo, 1 

specimen; Batang, 3 specimens; Luting, 5 specimens; Mowhsien, 3 specimens 
(Berlin Museum). Two paratypes, 1 from Likiang, the other from the Snow Moun- 
tain (American Museum). 

Japalura splendida Barbour and Dunn 

Japalura splendida Barbour and Dunn, 1919, Proc. New England Zool. Club., VII, p. 18.—Schmidt, 

1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 481, Pl. xxix (Yenchingkou, Szechwan). 

Type locality:—Nantu, Hupeh. Nantu is on the Yangtze River just above Ichang. 

Distribution:—Tahopa (33° 18’ x 108° 7’) in Shensi; Szechwan; Ichang and Nantu in 
Hupeh. 

Material examined:—The type and 2 paratypes; Szechwan, near Yunnan border south 
of Stichow, 9 specimens; near Fulin, 5 specimens; near Washan, 6 specimens; between 

Lungchih and Chinkouho, 2 specimens; Mt. Omei, 7 specimens (U. S. National 

Museum). Yenchingkou, 12 specimens (American Museum). 

Remarks:—This handsome species is widely distributed in Szechwan. 

Japalura yunnanensis Anderson 

Japalura yunnanensis Anderson, 1879, Zool. Res. W. Yunnan, p. 803, Pl. Lxxv1.—Schmidt, 1927, 

Bull. Amer. Mus. Nat. Hist., LIV, p. 482 (Tengyueh and Homushu pass, Yunnan).—Smith, 

1935, Fauna Brit. India, Rept. Amphib., II, p. 175. 

Type locality:—Tengyueh, Yunnan. 

Distribution:—Tengyueh, Taipingpu (about 25° x 98° 45’), Homushu pass (about 25° 

x 98° 46’) and Lungling in Yunnan. 

Material examined:—Tengyueh, 4 specimens; Homushu pass, 1 specimen (American 

Museum). Taipingpu, 1 specimen; Lungling, r specimen (Mus. Comp. Zool., Nos. 

12462 and 12463, respectively). 

Remarks:—The synonymy given above includes all the valid references to yunnanensis 

in the literature. The numerous additional ones are based for the most part on 

specimens of J. flaviceps and splendida. 

Genus Calotes 

Cuvier, 1817, Rég. Anim., II, p. 35. 

Genotype, by monotypy, Lacerta calotes Linnzus 
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Key FoR IDENTIFICATION OF CHINESE SPECIES 

I. Scales on sides of body pointing backward and downward..............-. fruhstorferi 

II. Scales on sides of body pointing backward and upward 

24. 

25. 

26. 

A. An oblique fold or triangular pit covered with small granular scales in 

front of shoulder 

rT. Horsaliscales mot mnwOrmnn SIzey te eerie sles versie si vistenetste kakhienensis 

2. Dorsal scales uniform in size 

a. Color brown; postorbital spine present................- emma 

b» Color preen*=no‘postorbitalispine an. vee elon ints efoto ke jerdont 

B. No oblique fold or triangular pit in front of shoulder.............. versicolor 

Calotes emma Gray 

Calotes Emma Gray, 1845, Cat. Liz. Brit. Mus., p. 244. 
Calotes alticristatus Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 482, fig. 3 (type locality, 

Yunnanfu). 

Type locality: —‘‘Afghanistan.” 

Distribution:—China: Kwangtung (no specific locality); Yunnanfu. 
Distributed from Goalpara and the Garo Hills, Assam, eastward to Kwangtung and 

southward into the Malay Peninsula. Also known from the Kachin Hills east of Bhamo 

and Tongking. 

Material examined:—I have seen the type of C. alticristatus (American Museum). 

Calotes fruhstorferi (Werner) 

Acanthosaura fruhstorfert Werner, 1904, Zool. Anz., X XVII, p. 461. 
Acanthosaura brevipes Werner, 1904, Zool. Anz., X XVII, p. 462 (type locality, Tongking). 
Acanthosaura quinquicarinata Fan, 1931, Bull. Dept. Biol. Col. Sci. Sun Yatsen Univ., No. 11, p. 28 

(type locality, Lohsiang, Kwangsi). 

Calotes fruhstorfert Smith, 1935, Fauna Brit. India, Rept. Amphib., II, p. 188. 

Type locality: —Tongking. 

Distribution:—This species is known only from Lohsiang in Kwangsi and Tongking. 

Material examined:—Two cotypes in the British Museum. 

Remarks:—Great confusion exists over the two cotypes of Acanthosaura brevipes Werner. 
I have seen two specimens in the Senckenbergisches Museum, Frankfort, labeled 

“cotypes.” Dr. Smith writes me (July, 1934) from London that he has seen two 

other specimens, one in the Paris Museum and the other in the Naturhistorisches 

Museum, Vienna, which he presumes to be the true cotypes. In addition, a “para- 

type” is preserved in the Museum of Comparative Zodlogy. It was received from 

the Senckenbergisches Museum. 

Calotes jerdoni Guenther 

Calotes jerdoni Guenther, 1870, Proc. Zool. Soc. London, p. 779, Col. Pl. xLv. 
Calotes maria Anderson, 1879, Zool. Res. W. Yunnan, p. 806 (not of Gray, 1845) (Tengyueh district, 

Yunnan). 

Calotes yunnanensis Annandale, 1905, Journ. Proc. Asiat. Soc. Bengal, (N.S.) I, p. 87 (type locality, 

Tengyueh, Yunnan). 

Type locality:—Khasya. 

Distribution:—Known in China only from the Tengyueh district, Yunnan. 
Distributed from Assam and the Chin Hills eastward to extreme western Yunnan. 
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Remarks:—Annandale based his Calotes yunnanensis on the single remaining specimen of 

the series of Tengyueh district lizards determined by Anderson in 1879 (p. 806) 

as C. maria. Dr. Smith identifies (in correspondence) this specimen as C. jerdont. 

27. Calotes kakhienensis (Anderson) 

Oriocalotes kakhienensis Anderson, 1879, Zool. Res. W. Yunnan, p. 806, Pl. Lxxvi. 
Acanthosaura kakhienensis Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 479 (Tengyueh, 

Yunnan). 

Calotes kakhienensis Smith, 1935, Fauna Brit. India, Rept. Amphib., II, p. 188. 

Type locality: —Pangsi, Yunnan. 

Distribution:—China: Pangsi and Tengyueh in Yunnan. 
Also known from the mountainous regions of Burma east of the Irrawaddy. 

Material examined:—Tengyueh, 12 specimens (American Museum). 

28. Calotes versicolor (Daudin) 

Agama versicolor Daudin, 1803, Hist. Nat. Rept., III, p. 395, Col. Pl. xitv. 
Calotes versicolor Fitzinger, 1826, Neue Class. Rept. p. 49.—Schmidt, 1927, Bull. Amer. Mus. Nat. 

Hist., LIV, p. 415 (Nodoa, Hainan). 

Type locality:—Unknown. 

Distribution:—China: Hainan northward to Hsiaokeng (east of Shiuchow) in Kwang- 

tung; Lohsiang in Kwangsi. 
Widely distributed in India and the peninsula of southeastern Asia; well known on 

Ceylon and recorded from Sumatra. Common at Bhamo. 

Material examined:—Nodoa, large series (American Museum). 

Genus Phrynocephalus 

Kaup, 1826, Isis, 1825, p. 591. 

Genotype, by subsequent designation, P. caudivoluulus Fitzinger=P. guttatus (Gmelin) 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Nostrils lateral or antero-lateral; each in a vertical plane, not or scarcely visi- 
plerfromadinectl yea bOve diracicrs fcr teinctale Mice che ote erie mers ers vlangalat 

II. Nostrils anterior; not in a vertical plane, distinctly visible from above 

A. Supraoculars granular, subequal, noticeably smaller than other dorsal 

head scales 

tAbdomen\ dark brown oriblackish’. <)..2259.2.0:.---64e6-+-8-4- przewalskit 

2. Abdomen not dark brown or blackish.................00.005- frontalis 

B. Supraoculars not granular, unequal in size, only slightly smaller than 
otheridorsaliheadiscalesae . ssn ance tern ater tere toe eiciteie anes versicolor 

This key should suffice when comparative series are available, but in default of such, 
great difficulty may be encountered. The following statements should prove helpful: 

1. Conspicuous areas of black or dark brown never occur on the abdomen in versicolor 

and frontalis, while such areas are normally present in adult przewalskii and vlangalit. 

2. Although juvenile przewalskit and frontalis are sometimes indistinguishable, adults 

differ markedly in coloration. The former species develops blackish or dark brown colora- 
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30. 
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tion on the top of the head, upper surface of limbs, vertebral region and abdomen, while 

frontalis retains throughout life the spotted pattern of its infancy, never exhibiting con- 

spicuous blackish or dark brown areas. The blackish or dark brown abdominal coloration 

of przewalskii is used in the key because it apparently develops earliest. 

The species of Phrynocephalus from Sinkiang, Mongolia and northern China are in 

such a state of confusion that it is impossible to tell how many forms actually inhabit 
China. There can be no doubt, however, that the four species listed below constitute the 

main part of the Chinese Phrynocephalus fauna. With these as a firm basis, additional 

forms may be added as their existence within the limits of the area concerned is demon- 
strated. The literature is crowded with names most of which are obviously meaningless. 

Phrynocephalus frontalis Strauch 

Phrynocephalus frontalis Strauch, 1876, Przewalski’s Mongholiyai strana Tanghutov, II, pt. 3, p. 15, 

Pl. 111.—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 483 (Maitaichao, Suiyuan). 

Phrynocephalus Potanini Bedriaga, 1907, Wiss. Res. Przewalski Cent.-Asien Reisen, Zool., III, Abt. 

I, p. 144; 1909, p. 389, Pl. vi (type localities, Hwangho and Ulan muren in the Ordos Desert). 
?Phrynocephalus suschkinianus Zarevskij, 1927, Comp. Rend. Acad. Sci. URSS, A, p. 304 (type 

locality, along Tangar River, eastern Nanshan). 

Type locality:—Ordos Desert. 

Distribution:—P. frontalis is known with certainty from Yulin in Shensi to Maitaichao and 
the region 30 miles southeast of Kweihwa in Suiyuan. 
Numerous more or less reliable records extend its range far to the north and west, but, 

since frontalis can be so easily confused with versicolor, the safest procedure is to disregard 

these records until they have been corroborated. 

Material examined:—Maitaichao, large series (American Museum). Yulin, 7 specimens; 

about 30 miles southeast of Kweihwa, 8 specimens (U.S. National Museum). 

Phrynocephalus przewalskii Strauch 

Phrynocephalus Przewalskii Strauch, 1876, Przewalski’s Mongholiya i strana Tanghutoy, II, pt. 3, 

p. 10, Pl. 1. 

Phrynocephalus affinis Strauch, 1876, op. cit., p. 13, Pl. m (type localities, Alashan and Ordos 

deserts). 
?Phrynocephalus carinatus Zarevskij, 1927, Comp. Rend. Acad. Sci. URSS, A, p. 305 (type locality, 

along Tangar River, eastern Nanshan). 

?Phrynocephalus elegans Zarevskij, 1927, l.c. (type locality, eastern Alashan, between Tingyuanying 

and Scharuzan-Sumé, Ningsia). 

Type locality:—Alashan Desert. 

Distribution:—Distributed in the Alashan and Ordos regions; also probably occurs along 

the Tangar River, east of Kokonor. Bedriaga’s (1909, p. 427) record for the northern 

Gobi, as well as Boulenger’s (1890, p. 78) for eastern Mongolia, require confirmation. 

Material examined:—I have seen 4 topotypes collected by Przewalski in the Alashan 

region, 2 in the Museum of Comparative Zodlogy (collected in 1880) and 2 in the 

British Museum. 

Phrynocephalus versicolor Strauch 

Phrynocephalus versicolor Strauch, 1876, Przewalski’s Mongholiya i strana Tanghutoy, II, pt. 3, p. 

18, Pl. m1. : 
Phrynocephalus cf. versicolor Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 484 (260 miles 

southeast of Sairusu on Sairusu-Kalgan Trail; between Pangkiang (42° 50’ x 113°) and Iren 

Dabasu (43° 45’ x 112° 44’); Tsagan Nor, Mongolia). 
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?Phrynocephalus parvulus Zarevskij, 1927, Comp. Rend. Acad. Sci. URSS, A, p. 305 (type locality, 
eastern Alashan, between Tingyuanying and Scharuzan-Sumé, Ningsia). 

Type locality:—Alashan Desert. 

Distribution: —Widely distributed in Sinkiang and central and western Mongolia, ranging 

to the southeast as far as the Alashan in Ningsia, and the region between Pangkiang 

and Iren Dabasu in Chahar. 

Material examined:—Between Pangkiang and Iren Dabasu, 11 specimens; 260 miles 

southeast of Sairusu on Sairusu-Kalgan Trail, 2 specimens; Tsagan Nor, 30 speci- 

mens (American Museum). 

Phrynocephalus viangalii Strauch 
Phrynocephalus Vlangalii Strauch, 1876, Przewalski’s Mongholiyai strana Tanghutov, II, pt. 3, p. 

20, Pl. 11. 

?Phrynocephalus birulai Zarevskij, 1927, Comp. Rend. Acad. Sci. URSS, A, p. 304 (type localities, 

southern Alashan on Kansu border and along Tangar River, eastern Nanshan). 

Type locality: —Kokonor, Chinghai. 

Distribution:—Widely distributed over Chinghai; also found in southern Sinkiang and 

western and northwestern Kansu. 

Material examined:—U pper Hwangho, 3 specimens; Zaidam Swamp, 1 specimen; between 

Sining and Lanchow, 1 specimen; northern side of Humboldt Range, 1 specimen; 

Sachow, 1 specimen (British Museum). Upper Hwangho, 1 specimen collected by 
Przewalski, 1880; Kokonor, 1 topotype; Zaidam Swamp, 1 specimen collected by 

Przewalski, 1880 (Museum of Comparative Zodlogy). Fifty miles west of Sining, 4 

specimens (U. S. National Museum). 

Genus Physignathus 

Cuvier, 1829, Rég. Anim., Ed. 2, II, p. 41. 

Genotype, by monotypy, P. cocincinus Cuvier 

Physignathus cocincinus Cuvier 
Physignathus cocincinus Cuvier, 1829, Rég. Anim., Ed. 2, II, p. 41. 

Physignathus cocincinus caudicinctus Barbour, 1912, Proc. Biol. Soc. Wash., XXV, p. 192 (type 

locality, Laokay, Tongking). 

Type locality:—Cochin-China. 

Distribution:—China: Namkong in Kwangtung. Barbour’s Laokay record makes the 
discovery of this species in southeastern Yunnan certain. 
Distributed from Tongking southward through Cochin-China. 

Material examined:—Namkong, 1 specimen (Berlin Museum). Bac-Kan, 1 example 
(British Museum); type of P. cocincinus caudicinctus (Museum of Comparative 

Zodlogy). 

Genus Leiolepis 

Cuvier, 1829, Rég. Anim., Ed. 2, II, p. 37. 

Genotype, by monotypy, L. guttatus Cuvier 

Leiolepis belliana belliana (Gray) 
Uromastix Belliana Gray, 1827, Zool. Journ., London, III, p. 220. 

Leiolepis Belliit Gray, 1845, Cat. Liz. Brit. Mus., p. 263. 

Leiolepis belli Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 416 (Nodoa, Hainan). 
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Type locality:—Penang. 

Distribution:—China: Hainan, Canton and the vicinity of Wuyung in Kwangtung. 
Distributed from southern Burma southeastward through the peninsula of south- 

eastern Asia into Sumatra. 

Material examined:—Nodoa, large series (American Museum), 

Family SHINISAURID/& 

Genus Shinisaurus 

Ahl, 1930, Sitzber. Ges. Naturf. Freunde Berlin, p. 329. 

Genotype, by monotypy, S. crocodilurus Ahl 

Shinisaurus crocodilurus Ahl 

Shinisaurus crocodilurus Ahi, 1930, Sitzber. Ges. Naturf. Freunde Berlin, p. 329. 

Type locality:—Yaoshan, Kwangsi. 

Distribution:—Known only from “‘Lohsiang and its neighboring villages’ of the Yaoshan 

region. 

Material examined:—I have seen a topotype in each of the following museums: British 
Museum, U.S. National Museum, Museum of Comparative Zodlogy and the Ameri- 
can Museum. 

Family ANGUID 

Genus Ophisaurus 

Daudin, 1803, Bull. Soc. Philom. Paris, III, No. 72, p. 188. 

Genotype, by monotypy, Angus ventralis Linnzeus 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

Three or four scales normally separating nasals and rostral from azygous pre- 

sg616) 221 Deore eh ae CR Sen a EE ee Ce ool lyin otcnioc aS gracilis 

Two scales normally separating nasals and rostral from azygous prefrontal... .. hartt 

Save for a weak, interrupted middorsal black stripe, juvenile harti is white above, 
uniform black on the sides and below. Juvenile gracilis, on the other hand, is uniform 
white save for the following black markings: (a) a scale-and-a-half-wide longitudinal 

stripe a scale’s width above the lateral fold, beginning just posterior to the nostril and 
extending to the tip of the tail, (b) a longitudinal stripe as wide as half a scale running 
one and a half to two scale widths below the lateral fold and extending from under the eye 
to the end of the body, (c) a few small dorsal spots, (d) a little pigment along the edge 

of the lateral fold. 

Ophisaurus gracilis (Gray) 

Pseudopus gracilis Gray, 1845, Cat. Liz. Brit. Mus., p. 56. 
Ophisaurus gracilis Boulenger, 1885, Cat. Liz. Brit. Mus., II, p. 283, Pl. xv.—Schmidt, 1927, Bull. 

Amer. Mus. Nat. Hist., LIV, p. 486 (Yunnanfu). 
Ophisaurus harti Taylor, 1934, Lingnan Sci. Journ., XIII, p. 302 (Mengtsz, Yunnan) (not of 

Boulenger, 1899). 

Type locality:—Khasi Hills, Assam. 

Distribution:—China: Wutingchow, Yunnanfu, Mengtsz and Muangla in Yunnan. 
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Distributed from northeastern India southward into Burma. Also known from 
Xieng Khouang, Laos. 

Material examined:—Type; Wutingchow, 1 specimen (British Museum). Yunnanfu, 2 

specimens (American Museum). Mengtsz, 1 specimen (kindness of E. H. Taylor). 

Remarks:—Great care should be exercised in identifying material of gracilis and harti 

from the eastern limits of the range of the former and the western extremity of the 
range of the latter. 

Ophisaurus harti Boulenger 

Ophisaurus harti Boulenger, 1899, Proc. Zool. Soc. London, p. 160, fig. 1, Pl. xv1.—Schmidt, 1927, 

Bull, Amer. Mus. Nat. Hist., LIV, p. 486 (Shaowu, Fukien); Pope, 1929, LVIII, p. 370, Pl. 

xvir (Chungan Hsien, Fukien). 

Ophisaurus Ludovict Mocquard, 1905, Bull. Mus. Hist. Nat., Paris, XI, p. 76 (type locality, Bao 

Lac, Tongking). 

Type locality: —Kuatun, Fukien. 

Distribution:—China: Mokanshan in Chekiang; Chungan Hsien (including Kuatun) and 

Shaowu in Fukien; Chouchiakou and Huangchiakou, Stichow and between Lungchih 
and Chinkouho in Szechwan. 

Also known from Tongking and Formosa. 

Material examined:—Four cotypes (British Museum). Typeof O. ludovict (Paris Museum). 

Shaowu, 1 specimen; Chungan Hsien, 32 specimens (American Museum). 

Remarks:—Further study of Tongking material is needed since it may re-establish the 

validity of Iudovici, but the available data indicate that ludovici is not distinct from 

harti. The number of transverse rows of scales from vent to occiput or end of lateral 

groove in Tongking specimens should be tabulated for comparison with similar counts 

of Fukien karti. Maximum size should also be taken into consideration. 

Family VARANID 

Genus Varanus 

Merrem, 1820, Versuch Syst. Amphib., p. 58. 

Genotype, by subsequent designation, Lacerta varia Shaw 

Varanus salvator (Laurenti) 

Stellio salvator Laurenti, 1768, Syn. Rept., p. 56. 

Varanus salvator Cantor, 1847, Journ. Asiat. Soc. Bengal, XVI, p. 635.—Schmidt, 1927, Bull. Amer. 

Mus. Nat. Hist., LIV, p. 418 (Namfong region, Hainan). 

Type locality:—‘‘America.”’ 

Distribution:—China: Kwangtung (including Hainan) north to Tsingyun. 
Widely distributed in southeastern Asia and the East Indies. 

Material examined:—Namfong region, 5 specimens (American Museum). 

Family LACERTIDZ 

Key FOR IDENTIFICATION OF CHINESE GENERA 

. Dorsal scales strongly keeled, not granular; five or fewer inguinal (femoral) 
pores 

A. Distal joint of digits not bent at an angle to preceding ones or com- 
pressed: proximal yee unt spstp cea 2 oe eects tens eer Tao Saya ee ave Takydromus 
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B. Distal joint of digits bent at an angle to preceding ones and slightly 
comipressed: proximally sf2).2/<aya'd ara. s cite fs ate a vss slop ae eee Platyplacopus 

II. Dorsal scales granular, not keeled; seven or more femoral (inguinal) pores Eremias 

In describing the genera Platyplacopus and Apeltonotus (type, Takydromus dorsalis 

Stejneger), Boulenger (1917, pp. 231 and 233) failed to notice that the two species on which 
he based these genera possessed the digital character of the former genus. I have there- 
fore united the genera on the basis of this character which, unfortunately, is not always 
easily recognized. Field observations on species of Takydromus and Platyplacopus 

should shed light on the relative importance of this character. It may have arisen 

independently in response to similar habitat requirements and thus not indicate close 
relationship of the species exhibiting it. 

Genus Takydromus 

Daudin, 1803, Hist. Nat. Rept., III, p. 251. 

Genotype, by subsequent designation, T. quadrilineatus Daudin = T. sexlineatus Daudin 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Four pairs of chin-shields; scales of median ventral longitudinal 

TOWS SIIOOLHM tes raters Meee tte Gee etal ehe ears Ble sae woltert 

II. Normally three pairs of chin-shields; scales of median ventral 

longitudinal rows distinctly keeled 

A. Eight longitudinal ventral rows of large uniformly developed 

scales; dorsal scales normally in six longitudinal rows..... septentrionalis 

B. Ten to twelve longitudinal ventral rows of large uniformly 
developed scales; dorsal scales normally in four longitudinal 

TOW Sy rie ices Gee See Le ARC CER hcT eV PRM RT ok tenet dale sexlineatus meridionalis 

39. Takydromus septentrionalis Guenther 

Tachydromus septentrionalis Guenther, 1864, Rept. Brit. India, p. 70, Pl. vit. 

Takydromus septentrionalis Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 487 (Yenchingkou 

and Wanhsien, Szechwan; Yochow, Hunan; Ningkwo, Anhwei).—Pope, 1929, LVIII, p. 374 

(Hokow, Kiangsi; Chungan Hsien, Yenping and Futsing Hsien, Fukien). 

Type locality:—Ningpo. 

Distribution:—China: Widely distributed in central China, its range extending in the 
east from Futsing Hsien in Fukien and the mountains of northern Kwangtung north- 

eastward to Nanking and Chinkiang; in the west, from the region of Sichow and that 

of Washan in Szechwan, northeastward to Hweihsien in southern Kansu and the 

Tsinling Mountains of Shensi. There is also a record for Yumen (40° 18’ x 97° 14’) 

in Kansu. 

Also known from Formosa and the Pescadores Islands. 

Material examined:—Yenchingkou, 5 specimens; Wanhsien, 4 specimens; Yochow, 1 

specimen; Ningkwo, large series; Hokow, 3 specimens; Chungan Hsien, large series; 

Yenping, 35 specimens; Futsing Hsien, 3 specimens (American Museum). 

40. Takydromus sexlineatus meridionalis Guenther 

Tachydromus meridionalis Guenther, 1864, Rept. Brit. India, p. 70, Pl. vit. 
Takydromus sexlineatus meridionahts Stejneger, 1925, Proc. U. S, Nat. Mus., LXVI, Art. 25, p. 55.— 
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Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 419 (Hainan); p. 487 (Fukien).—Pope, 

1929, LVIII, p. 375 (Futsing Hsien and Chungan Hsien, Fukien). 

Tachydromus kwangsiensis Ahl, 1930, Sitzber. Ges. Naturf. Freunde Berlin, p. 327 (type locality, 
Yaoshan, Kwangsi). 

Type locality:—Southern China. r 

Distribution:—China: Nanning and Yaoshan in Kwangsi; Kwangtung (including 
Hainan); Chungan Hsien, Yenping region and Futsing Hsien in Fukien. 

Material examined:—Hainan, large series; Chungan Hsien, 2 specimens; Futsing Hsien, 
21 specimens (American Museum). Type of T. kwangsiensis (Berlin Museum). 

Remarks:—T. sexlineatus is widely distributed in Burma, the peninsula of southeastern 
Asia and the East Indies. The typical form presumably intergrades with me- 

ridionalis somewhere to the south or southwest of China, but the exact region of 

intergradation has never been clearly defined. The uniformity of meridionalis 

characters in Chinese specimens strongly contrasts with the lack of uniformity in the 

absence of these same characters exhibited by many specimens from the Asiatic 
mainland to the south and southwest of China. 

Takydromus wolteri Fischer 

Tachydromus Wolteri Fischer, 1885, Jahrb. Hamburg. Wiss. Anst., II, p. 82. 

Takydromus woltert Schmidt, 1927, Bull. Amer. Mus, Nat. Hist., LIV, p. 486 (Fukien; Ningkwo, 

Anhwei; Wanhsien, Szechwan). 

Type locality:—Chemulpo, Korea. 

Distribution:—China: Fukien; Kiukiang region in Kiangsi; Ningkwo in Anhwei; Nan- 
king; Wanhsien in Szechwan. : 

Also known from Quelpart Island, Korea, Manchuria and the Far Eastern District. 

Material examined:—Fukien, 1 specimen; Ningkwo, large series; Wanhsien, 10 specimens 

(American Museum). 

Genus Platyplacopus 

Boulenger, 1917, Mem. Asiat. Soc. Bengal, V, p. 231. 

Genotype, by monotypy, Takydromus kuehnet Van Denburgh 

Key FoR IDENTIFICATION OF CHINESE SPECIES 

. Dorsal scales small, not disposed in regular longitudinal rows, not sharply 

differentiated in size and arrangement from lateral scales................. sylvaticus 

Dorsal scales large, disposed in regular longitudinal rows, sharply differen- 

tiated in size and arrangement from lateral scales 

Ay Dwounguinal’poresioniedch sides. se see coder eam tees tetas tenes intermedius 

B. Three to five inguinal pores on each side............-...-.---+-ee kuehnet 

Platyplacopus intermedius (Stejneger) 

Takydromus intermedius Stejneger, 1924, Occ. Papers Boston Soc. Nat. Hist., V, p. 120.—Schmidt, 

1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 488 (Yunnanfu). 

Type locality:—Hsinkaiszu, Mt. Omei, Szechwan. 

Distribution:—Yachow region, Mt. Omei, Sichow and Chouchiakou in Szechwan; Yun- 

nanfu. 
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Material examined:—The type; Mt. Omei, 1 specimen; Siichow, 2 specimens; Chou- 
chiakou, 1 specimen (U. S. National Museum). Yunnanfu, 2 specimens (American 

Museum). 

Remarks:—The Chekiang lizard identified by Wu (1930, p. 55) as T. intermedius, obviously 
represents some other species, the generic allocation of which is uncertain. Judging 

by Wu’s brief description, it represents an unrecognized form of either Takydromus 

or Platyplacopus. 

43. Platyplacopus kuehnei (Van Denburgh) 

Takydromus kuehnet Van Denburgh, 1909, Proc. Calif. Acad. Sci., (4) III, p. 50. 
Tachydromus chinensis Vogt, 1914, Sitzber. Ges. Naturf. Freunde Berlin, p. 98 (type locality, 

northern Kwangtung). 

Platyplacopus kuehnei Boulenger, 1917, Mem. Asiat. Soc. Bengal, V, p. 232, Pl. XLvu. 

Type locality: —Kanshirei, Formosa. 

Distribution:—China: northern Kwangtung; Yaoshan in Kwangsi. 

Formosa. 

Material examined:—Type of T. chinensis; northern Kwangtung, 19 specimens; Yaoshan, 

1 specimen (Berlin Museum). 

44. Platyplacopus sylvaticus (Pope) 

Apeltonotus sylvaticus Pope, 1928, Amer. Mus. Novitates, No. 320; 1929, Bull. Amer. Mus. Nat. 

Hist., LVIII, p. 372 (amplified description). 

Type locality:—Chungan Hsien, Fukien. 

Distribution: —Known only from the type locality. 

Material examined:—Chungan Hsien, type and 4 paratypes (American Museum). 

Genus Eremias 

Wiegmann, 1834, Herp. Mex., p. 9. 

Genotype, by subsequent designation, Lacerta velox Pallas 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. Frontonasal single; first of the two large supraoculars usually longer than 
its distance from posterior loreal 

A. The two series of femoral pores meeting midventrally or only nar- 
towly separated there 

1. Eighteen to 22 scales in a transverse row across middle of 

belly; dorsal edge of second upper labial extending anteriorly 

to or beyond vertical of anterior border of nostril.......... vermiculata 

2. Twelve to 17 scales in a transverse row across middle of belly; 

dorsal edge of second upper labial not extending to vertical of 
anterior border OFMnostrile m..). omer ser peice «aie one teinel ineayeets velox roborowskit 

B. The two series of femoral pores broadly separated midventrally 

1. Normally 30 (rarely as few as 27) or more gular scales in a 

median series between chin-shields and collar; subocular 

rarely entering labial margin 

a. Four prefrontals, the outer narrow.................- quadrifrons 

Derewopretrontals s: 2% cvchecheticversm sisi «01s elseiaials a oiclwtarae preewalski 
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2. Normally 29 (rarely as many as 32) or fewer gular scales in a 
median series between chin-shields and collar; subocular 

bells Cronica joel achdeatel, « Ganpeonocr noone onnonauo ae multiocellata 

II. Frontonasal divided; first of the two large supraoculars usually shorter 

45. 

46. 

than its distance from posterior loreal 

A. Subocular entering labial margin; normally 49 or fewer scales in a 
straight line across middle of back; habitus relatively slender and 

depressed; tail relatively long; pigment generally covering all but 

very narrow lower margin of anterior upper labials............. brenchleyt 

B. Subocular rarely entering labial margin; normally 49 or more scales 

in a straight line across middle of back; habitus relatively thick, 
not depressed, tail relatively short; pigment generally confined to 

dorsal two-thirds of anterior upper labials..................... argus 

Eremias argus Peters 

Eremias argus Peters, 1869, Monatsber. Akad. Wiss. Berlin, p. 61, Pl—Schmidt, 1927, Bull. Amer. 

Mus. Nat. Hist., LIV, p. 488 (Hsinglungshan, Hopei; Manchuria).—Pope, 1929, LVIII, p. 376 

(Tsinan [region], Shantung; Western Hills, Hopei). 

Eremias barbouri Schmidt, 1925, Amer. Mus. Novitates, No. 175, p. 2 (type locality, Maitaichao, 

Suiyuan); 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 489, fig. 4 and Pl. xxx (amplified de- 

scription; paratypes recorded from Sohuang, Chintzu and Mayinghai near Ningwu, three 

Shansi localities, as well as the type locality). 

Type locality: —Chefoo, Shantung. 

Distribution:—Eremias argus is distributed from Tsingtao and Taian in Shantung west- 
ward through Kansu (Kingyang and Lanchow) to eastern Chinghai, thence north- 

eastward through the Alashan and Mongolia to southern Transbaikalia. In the east, 

its range extends into Manchuria and Korea. 

Three typical specimens from Changsha in the American Museum stand as indis- 

putable evidence of the occurrence of argus south of the Yangtze in northern Hunan. 

However, until additional material from the region between Hunan and Shantung or 

Kansu has been secured, its general range need not be extended to the Yangtze. 

Material examined:—Hsinglungshan, large series; Western Hills, 5 specimens; Tsinan 

region, large series; Taian, 3 specimens, presented by Dr. C. C. Liu; Maitaichao, 

large series, including type of barbourt; Sohuang, 4 specimens; Mayinghai, 7 speci- 

mens; Chintzu, large series; Changsha, 3 specimens (American Museum). 

Remarks:—The distribution of argus outlined above is based only on reliable records. 

Certain unreliable ones that would extend its range somewhat have been purposely 
omitted.” 

Eremias brenchleyi Guenther 

Eremias Brenchleyi Guenther, 1872, Ann. Mag. Nat. Hist., (4) X, p. 419.—Schmidt, 1927, Bull. 

Amer. Mus. Nat. Hist., LIV, p. 492, Pl. xxx (Sohuang and Chintzu, Shansi). 

Type locality: —‘“A district of Mongolia, called ‘the Land of Grass.’ ”’ 

Distribution:—China: Tsinan region and Taishan in Shantung; the Western Hills in 
Hopei; Nankow Pass (40° 14’ x 116° 9’) and Kalgan in Chahar; Sohuang and 

Chintzu in Shansi; Ordos region in Suiyuan. 

Also known from Mongolia. A single specimen has been reported from Transbaikalia, 
a record that calls for confirmation. Since argus has been found south of the Yangtze in 
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Hunan, Fischer’s (1888, p. 46) “‘Chikiang’”’ may reasonably be taken as an error for 
Chekiang (Province). Here at least is tentative evidence of the occurrence of brenchleyi 

south of the Yangtze in the east. 

Material examined:—Taishan in Shantung, 3 specimens presented by Dr. C. C. Liu; 

Tsinan region, small series; Sohuang, 19 specimens; Chintzu, 1 specimen; Western 
Hills, 1 specimen, No. 29509 (American Museum). 

Remarks:—The following statement summarizes the situation presented by argus and 
brenchleyi as I see it: Two apparently distinct forms of Eremias, to which the names 

argus and brenchleyi must be applied, are widely distributed in northern China and 
adjacent territory. These forms are strikingly alike in general appearance, differing, 

however, in several characters, most of which are highly variable and hard to deter- 
mine (see key). They often occur in the same region but not actually together, argus 

frequenting stoneless fields of the open plains and plateaus, brenchleyi inhabiting the 
rougher, stony country of hills and mountains. The selection of habitat is not 

primarily based on altitude since argus occurs at considerable elevations in extreme 
northern China and Mongolia. Even though published data indicate that argus and 
brenchleyi intergrade morphologically, it is hard to conceive of subspecies living in 
such close proximity over so extensive an area. Therefore it seems wise to grant full 
specific status to each until field studies have finally determined their precise relation- 

' ’ ship. 

I should like to suggest that the former and, in one sense, true habitat preferences of 

argus and brenchleyi may have been obscured and altered by the deforestation of northern 
China during historic times. Due to the far-reaching effects of deforestation, a region 

almost entirely denuded of its primeval growth must present fewer habitats than one still 
covered by its original forests. It is reasonable, therefore, to suppose that the lizards in 
question once frequented entirely different types of country and were not thrown into 
such close proximity as they are today. Here at least is an hypothesis that helps to 
explain a puzzling situation. 

The published field notes of Jacot, together with specimens and data received 
directly from C. C. Liu, have greatly influenced my treatment of the problem in hand. 
It is to be hoped that Dr. Liu will soon continue his field observations on argus and 
brenchleyt. 

Eremias multiocellata multiocellata Guenther 

Eremias multiocellata Guenther, 1872, Ann. Mag. Nat. Hist., (4) X, p. 419. 

Type locality:—‘‘Desert of Gobi, on the route from Sumé to the Tola River.” The exact 

location of ‘“‘Sumé”’ cannot now be determined. 

Distribution:—The range of this form probably covers most of Mongolia, much of eastern 
Sinkiang, all of Ningsia, Kansu as far south as 37° N. Latitude, and northern and 
northeastern Chinghai (including Tangar, 36° 42’ x 101° 6’, and Sining). Eremias m. 
multiocellata also occurs in southern Manchuria (Wettstein, 1931, p. 288). 

Material examined:—The type; Alashan Desert, 1 specimen (British Museum). Sachow, 
I specimen; roo miles N.N.W. to 45 miles N.W. of Ningsia, 19 specimens; near 
Ningsia, 3 specimens; 85 miles north of Lanchow, 2 specimens; 30 miles southwest 

of Chungwei (37° 33’ x 105° 12’), 2 specimens (U.S. National Museum). Tungliao, 
southern Manchuria, 1 specimen (Naturhistorisches Museum, Vienna). 
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Remarks:—Eremias multiocellata has been the subject of varying opinions in regard to the 

number of subspecies that it embraces. Due to complete lack of material, I am 

unable to settle this vexatious question. The distribution outlined above is the most 

reasonable one to expect for the typical form. If, however, specimens from Kansu 

and neighboring regions actually prove to be subspecifically distinct, the name 

planiceps (Strauch, 1876, p. 39, Pl. 1v) is available for them. 

Eremias przewalskii (Strauch) 

Podarces (Eremias) Przewalskii Strauch, 1876, Przewalski’s Mongholiya istrana Tanghutov, II, pt. 

3, p. 43, Pl. vu. 

Eremias przewalskii Boulenger, 1887, Cat. Liz. Brit. Mus., III, p. 105.—Schmidt, 1927, Bull. Amer. 

Mus. Nat. Hist., LIV, p. 488, Pl. xx1x (260 miles southeast of Sairusu on Sairusu-Kalgan 

Trail; between Pangkiang and Iren Dabasu, Chahar; Tsagan Nor, Mongolia). 

Type locality:—Alashan Desert. 

Distribution: —The distribution of this species may best be defined by the following records 

which approximately mark the extreme limits of its range in the different directions: 

Kuche in Sinkiang; Tangar River above the town of Tangar in Kansu or Chinghai; 

between Pangkiang (42° 50’ x 113°) and Iren Dabasu (43° 45’ x 112° 44’) in 

Chahar. 

Material examined:—Alashan Desert, 3 topotypes collected by Przewalski in 1880; Ala- 

shan meridional, 4 specimens also collected by Przewalski in 1880 (Museum of Com- 

parative Zoology). One hundred and 138 miles N.N.W. of Ningsia, 8 specimens 

(U. S. National Museum). Between Pangkiang and Iren Dabasu, 2 specimens; 

260 miles southeast of Sairusu on Sairusu-Kalgan Trail, 1 specimen; Tsagan Nor, 

4 specimens (American Museum). Ordos Desert, 2 specimens collected by Przewalski 

(British Museum). 

Eremias quadrifrons (Strauch) 

Podarces (Eremias) quadrifrons Strauch, 1876, Przewalski’s Mongholiya i strana Tanghutov, II, 

pt. 3, p. 34, Pl. 1v. 
Eremias quadrifrons Boulenger, 1887, Cat. Liz. Brit. Mus., ITI, p. 105. 

Type locality:—Alashan Desert. 

Distribution:—This species is known only from the Alashan Desert. There is also a record 

for Mongolia, which does not, however, necessarily extend its range beyond the 

limits of the type locality, since the Alashan region is often considered a part of 

Mongolia. 

Remarks:—I have seen no specimen of this apparently valid but rare species. New 

material would be most welcome. 

Eremias velox roborowskii Bedriaga 

Eremias velox roborowskii Bedriaga, 1907, Ann, Mus. Zool. St. Pétersbourg, X, p. 181. 

Type locality:—Here fixed as Sachow, Kansu. Bedriaga’s cotypes came from Sachow and 

Lukchun. 

Distribution:—Known only from Lukchun in Sinkiang, and Sachow. 

Remarks:—I recognize this subspecies with some hesitation because I have had no 
opportunity to study good series of any form of E. velox. Acquisition of additional 

material alone will serve to settle the status of roborowskit. 
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sr. Eremias vermiculata Blanford 

Eremias vermiculata Blanford, 1875, Journ. Asiat. Soc. Bengal, XLIV, pt. 2, p. 194. 

Type locality: —Here fixed as Yarkand (or Soche) since there can be little doubt that two 

of the three cotypes came from this locality (Blanford, 1878, p. 18). 

Distribution:—China: Alashan Desert, northern Alashan, Edsin gol and 100 miles 

N.N.W. to 45 miles N.W. of Ningsia in Ningsia; Sachow Oasis in Kansu. 

Widely distributed in Sinkiang. Also recorded from Mongolia. 

Material examined:—Hami Desert, 1 specimen, and Sachow, 1 specimen, both collected by 

Przewalski (British Museum). Alashan Desert, 1 specimen collected by Przewalski 

in 1880; 100 miles N.N.W. to 45 miles N.W. of Ningsia, 2 specimens (U. S. National 
Museum). 

Family SCINCID 

Key For IDENTIFICATION OF CHINESE GENERA 

I. Supranasals present 

A. Anterior end of pterygoid bone in contact on median line of palate, 

the palatal vacuity not extending as far forward as a line connecting 
(er srati = (0) A-ha Sniper a cae pret re Cae ca ach mre Oe Beatie Mabuya 

B. Anterior end of pterygoid bone separated on median line of palate, 

the palatal vacuity extending as far forward as a line connecting 

CENTER OL EVES: fac cet tera ape ste Silos o's okelete state Mrretene a aratetace tonne ee Eumeces 

II. Supranasals absent 

A. Tympanum sunk 

1. Frontoparietals in contact 

a. oweneyelid! Staliyicesiscyetee oclnters-’.tcissoeiiei er easel Sphenomorphus 

b. Lower eyelid with an undivided transparent disc. ..... Leiolopisma 

2. Hrontoparietals motanicontact..../-- s- 2 es - are eels il Ateuchosaurus 

Be hympanumstpertictalses preity catty ccctt chro irre erator Tropidophorus 

Genus Mabuya 

Fitzinger, 1826, Neue Class. Rept., p. 23. 

Genotype, by virtual tautonomy, Lacertus mabouya Lacépéde 

52. Mabuya multifasciata multifasciata (Kuhl) 

Scincus multifasciatus Kuhl, 1820, Beitrag. Zool. Vergl. Anat., p. 126. 

Mabuya multifasciata Fitzinger, 1826, Neue Class. Rept., p. 52.—Schmidt, 1927, Bull. Amer. Mus. 

Nat. Hist., LIV, p. 420 (Nodoa, Hainan), p. 495 (Namting River, Yunnan, near Burmese 

border).—Pope, 1929, LVIII, p. 377 (Yuankiang, Yunnan). 

Type locality:—No locality is given by Kuhl but since, as pointed out by Mertens (1930, 

p. 257), Kuhl’s material probably came from Java, I suggest that Java be considered 

the type locality. 

Distribution:—China: Namting River near the Burmese border, and Yuankiang in 

Yunnan; Hainan. 

Widely distributed from Burma southeastward through the peninsula of south- 

eastern Asia and the East Indies to New Guinea. 
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Material examined:—Nodoa, 48 specimens; Namting River, Yunnan, near Burmese 

border, 2 specimens; Yuankiang, 9 specimens (American Museum). Wuchih Mts., 

Hainan, 1 specimen (Museum of Comparative Zodlogy). 

Remarks:—Mabuya longicaudata (Hallowell), well known from Siam, Tongking, and 

Formosa, has been originally recorded from China no fewer than four times. One 
of these records (Barbour, 1909, p. 64) was based on Mus. Comp. Zool. No. 7384, 

another (Van Denburgh, 1912, p. 228) on Calif. Acad. Sci. No. 14944. Examination 

of these two specimens, both of which are from Hainan, proves that they are typical 

multifasciata. The remaining records (Boulenger, 1887, p. 189, Hainan; Vogt, 1914, 

p- 99, Kwangtung) cannot be so conclusively eliminated. However, since I was 

unable to discover in the British and Berlin Museums the actual material on which 

these records were based, I deem it wise to exclude longicaudata from the Chinese 

fauna. 

The following comparison of the two species should suffice to settle the difficulties of 

determination for future workers: 

1. The supranasals are usually in contact behind the rostral in longicaudata, but 

separated from each other by the frontonasal and rostral in the other species. 

2. With few exceptions, the prefrontals are broadly in contact in multifasciata, while 

in longicaudata the frontal usually forms a narrow suture with the frontonasal. 

3. Normally the dorsal scales of multifasciata are tricarinate, those of longicaudata 

bicarinate. The keels are almost invariably stronger in the former species. 

4. The midventral caudal scales of longicaudata are nearly always distinctly wider 
than the adjacent scales at and beyond a point about one head-length (measured from 

tip of snout to posterior margin of parietals) behind the vent. In the other species, 
these midventral caudal scales are rarely wider than the adjacent ones anterior to a 
point two or more head-lengths posterior to the vent. 

5. The dark lateral stripe of longicaudata is very conspicuous and normally separated 

from the coloration of the dorsum by a scale-wide light line. Such a line is rarely evident 

in multifasciata, and its lateral coloration, though noticeably dark, is seldom as con- 

spicuously set off as that of longicaudata. 

It should be noted that no single character given above is invariably diagnostic. 

Genus Sphenomorphus 

Fitzinger, 1843, Syst. Rept., p. 23. 

Genotype, by original designation, Lygosoma melanopogon Duméril and Bibron 

Key FoR IDENTIFICATION OF CHINESE SPECIES 

I. A patch of enlarged scales on lower posterior aspect of thigh............... boulengeri 

II. No patch of enlarged scales on lower posterior aspect of thigh 

A. Snout flat above, normally with a slight depression in posterior:part of 

rostral sometimes involving part of frontonasal; scales normally in 38-42 
TOMUS eet Se P Ne need taba sts Poas water) sos reas mpsta ta eh Starsceeicinns eetar Stars maculatus 

B. Snout less flat above, without a depression in rostral or frontonasal; 

Scales) 111/92-3 Sis wsieincs ee ere lane ta EE a Ae AE ee OS eS indicus 
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Sphenomorphus boulengeri Van Denburgh 
Sphenomorphus boulengeri Van Denburgh, 1912, Adv. Diag. New Rept. Amphib. Loo Choo Is. 

Formosa, p. 6; 1912, Proc. Calif. Acad. Sci., (4) III, p. 232 (amplified description).—Pope, 

1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 378 (Yenping and Chungan Hsien, Fukien). 

Sphenomorphus leveretti Schmidt, 1925, Amer. Mus. Novitates, No. 157, p. 1 (type locality, moun- 
tains south of Nodoa, Hainan); Bull. Amer. Mus, Nat. Hist., LIV, p. 422, fig. 10 (amplified 
description). 

Sphenomorphus indicus Stejneger, 1925, Proc. U. S. Nat. Mus., LXVI, Art. 25, p. 52 (part: near 
Yenping, Fukien).—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 495 (part: Tengyueh, 

Yunnan), 

Type locality:—Koshun, Formosa. 

Distribution:—China: Chungan Hsien and Yenping region in Fukien; Lohsiang in 
Kwangsi; mountains south of Nodoa on Hainan. 

Also known from Formosa and Botel Tobago. 

Material examined:—Formosa and Botel Tobago, 13 specimens (Calif. Acad. Sci. Nos. 
18695-99, 18701-04, 18706, 25109-111). Yenping, 14 specimens; Chungan Hsien, 

13 specimens; Yunnanfu, 1 specimen; Tengyueh, 2 specimens; type and paratypes 
of S. leveretti (American Museum). Near Yenping, 2 specimens (U. S. National 
Museum). 

Remarks:—Fukien specimens being generally darker than those from Formosa, the light 

spots and stripes in them are largely obscured. 

Sphenomorphus indicus (Gray) 
Hinulia Indica Gray, 1853, Ann. Mag. Nat. Hist., (2) XII, p. 388. 

Lygosoma formosensis Thompson, June 28, 1912, Herp. Not., No. 2 (type locality, Kanshirei, For- 
mosa). 

Sphenomorphus indicus formosensis Van Denburgh, July 29, 1912, Adv. Diag. New Rept. Amphib. 

Loo Choo Is. Formosa, p. 6, 
Lygosoma (Hinulia) indicum taeniatum Werner, 1922, Anz. Akad. Wiss. Wien, LIX, p. 220 (type 

locality, Yunshan, Hunan). 

Lygosoma (Hinulia) multilineatum Werner, 1922, Anz. Akad. Wiss. Wien, LIX, p. 221 (type locality, 
“Tjionra” on the Salween River at 27° 28’ N. Lat., Yunnan). 

Sphenomorphus indicus Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 495 (part: Yenchingkou, 

Szechwan; Changsha, Hunan; near Yenping, Fukien).—Pope, 1929, LVIII, p. 380 (Futsing 

{Hsien] and Yenping, Fukien). 

Sphenomorphus formosensis Pope, 1929, Bull. Amer. Mus. Nat. Hist., LVIII, p. 379 (Chungan Hsien, 

Fukien). 

Type locality: —Sikkim Himalaya. 

Distribution:—China: All of southern and much of central China, occurring as far north 

as Nanking in the east; Shihchuan (Shensi) and Lungan and Sungpan (Szechwan) 
in the west. 
Distributed from the Eastern Himalayas to Annam and the Malay Peninsula. 

Material examined:—Yenchingkou, 1 specimen; Changsha, 1 specimen; Chungan Hsien, 

69, specimens; Yenping region, 23 specimens; Futsing Hsien, 5 specimens (American 
Museum). 

Remarks:—Doubtless careful study of sufficient material will result in the definition of 
valid subspecies of indicus in China. In fact, formosensts is already fairly well defined. 
However, until better series are available, I prefer to use only the binomial, Spheno- 

. morphus indicus, because of my inability to correlate differences with logical geo- 
graphical ranges. I am inclined to think that color pattern will prove to beia better 
basis for separation of forms than scale counts. 
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55. Sphenomorphus maculatus (Blyth) 

Lissonota maculata Blyth, 1853, Journ. Asiat. Soc. Bengal, XXII, p. 653. 

Type locality: —Assam. 

Distribution:—China: Bhamo-Tengyueh road east of but near the Burmese border of 

Yunnan. 
Distributed from the Eastern Himalayas southward through Burma and Siam into 

the Malay Peninsula. 

Material examined:—Bhamo-Tengyueh road east of but near the Burmese border of 

Yunnan, 1 specimen (British Museum). 

Genus Leiolopisma 

Duméril and Bibron, 1839, Erp. Gén., V, p. 742. 

Genotype, by monotypy, Scincus telfairit Desjardin 

The best treatment of this genus in China is that of Schmidt (1927, pp: 423-426 and 

496-502). It is based largely on the material in the American Museum. 

56. Leiolopisma reevesii (Gray) 

Tiliqua Reevesti Gray, 1838, Ann. Nat. Hist., II, p. 292. 
Leiolopisma reevesti Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 423 (Nodoa, Hainan). 

Type locality: —China. 

Distribution:—Widely distributed over central and southern China, L. reevesiit has been 

taken as far north as the region of Hsinglungshan in northern Hopei, and that of 

Sining in Chinghai. It has also been collected in Hsikang. 

Remarks:—With little doubt the acquisition of sufficient additional material will allow 

reevesti to be divided into several good forms. This was demonstrated by Schmidt 

who (1927, pp. 423-426 and 497) was able to separate specimens of a large Hainan 
series from those of a series from Szechwan.. Difficulty arises when single individuals 

from various localities are in question for these show such a diversity of form, color 

and lepidosis that a study of them is bewildering. At present it isnot certain whether 
the Chinese forms belong to a single species (reevesti) or to more than one species. 

I am, however, inclined toward the view that they belong to the same species. In 
any case, many names are available. The problem at hand can be finally solved only 

after data based on many large series from numerous widely separated localities are 

available. 

Genus Ateuchosaurus 

Gray, 1845, Cat. Liz. Brit. Mus., p. 107. 

Genotype, by monotypy, A. chinensis Gray 

57. Ateuchosaurus chinensis Gray 

Ateuchosaurus Chinensis Gray, 1845,-Cat. Liz. Brit. Mus., p. 107. 
Lygosaurus sowerbyi Stejneger, 1924, Occ, Papers Boston Soc. Nat. Hist., V, p. 120 (type locality, 

Futsing Hsien, Fukien)—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 496 (Fukien). 

—Pope, 1929, LVIII, p. 382 (Futsing Hsien). 
Lygosaurus salsburyi Schmidt, 1925, Amer. Mus. Novitates, No. 157, p. 2 (type locality, Nodoa, 

Hainan); 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 426, fig. 11 (amplified description). 

Mabuia albomaculata Vogt, 1927, Zool. Anz., LXIX, p. 282 (type locality, southern China). 
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Type locality:—China. 

Distribution:—China: Hainan, Tinghushan and Chayuanshan in Kwangtung; Futsing 

Hsien in Fukien. 
Also known from Hongkong and Tongking. 

Material examined:—I have seen the three types of the first three species listed in the 

synonymy as well as one of the cotypes of Vogt’s M. albomaculata. In addition, 

I have examined 3 specimens from northern Kwangtung (Berlin Museum), 1 from 
Hongkong, 2 from the Manson Mts. (British Museum), and 2 from Tongking 
(Senckenbergisches Museum, Frankfort). 

Remarks:—The relatively full data given above are especially designed to clear up the 

great confusion that this easily recognized and very characteristic species has caused. 

It should be added, however, that Vogt’s (1924, p. 338) Lygosoma chinense is based 

on a mistaken identification and cannot be taken as a record of Ateuchosaurus chin- 

ensis. The erroneous spelling used by Vogt is apparently copied from Boulenger 

(1887, p. 318). 

Genus Tropidophorus 

Duméril and Bibron, 1839, Erp. Gén., V, p. 554. 

Genotype, by monotypy, T. cocincinensis Duméril and Bibron 

Key FoR IDENTIFICATION OF CHINESE SPECIES 

emit ead) scales) Stoo tlic... csi totsrercre eas ere Bie a borer Spee ose roi eik ARCO PSA PST TSE berdmoret 

IJ. Head scales rugose 

ASP rontonasal: Embree Oe ey or tesy cies Foc bshtaeucaolh sisitelo-tre evsiGeels sNcenclcl «caren eveexe eae bans hainanus 
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58. Tropidophorus berdmorei (Blyth) 
Aspris Berdmorei Blyth, 1853, Journ. Asiat. Soc. Bengal, XXII, p. 651. 

Tropidophorus Berdmorei Theobald, 1868, Journ. Linn. Soc., Zool., London, X, p. 24. 

Tropidophorus yunnanensis Boulenger, 1887, Cat. Liz. Brit. Mus., III, p. 362 (type locality, Husa 

valley, Yunnan). 

Type locality:—Mergui, Burma. 

Distribution:—China: Husa valley in western Yunnan. 
Distributed in Burma and Siam. 

59. Tropidophorus hainanus Smith 
Tropidophorus hainanus Smith, 1923, Proc. Zool. Soc. London, p. 779. 

Type locality:—Angmao, Hainan. 

Distribution:—China: The type locality and the foot of the Wuchih Mountains twenty 

miles from the type locality. 
Also known from Tam Dao, Tongking. 

Material examined:—I have seen the type and a paratype from the type locality in the 
British Museum, and 2 paratypes from the type locality in the Museum of Com- 

parative Zodlogy. 

60. Tropidophorus sinicus Boettger 
Tropidophorus Sinicus Boettger, 1886, Zool. Anz., IX, p. 519. 

Type locality:—Tinghushan, Kwangtung. 
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Distribution:—China: Tinghushan, Lofaoshan and between Linping and Chungsun in 
Kwangtung; Yaoshan in Kwangsi. 

Also known from the Manson Mountains of Tongking, and Hongkong. 

Material examined:—The type (Senckenbergisches Museum, Frankfort). Kwangtung, 
I specimen; Yaoshan, 1 specimen (Berlin Museum). Manson Mts., 1 specimen 

(British Museum). 

Genus Eumeces 

Wiegmann, 1834, Herp. Mex., p. 36. 

Genotype, by subsequent designation, Scincus pavimentatus Geoflroy=E. schneiderii 
(Daudin) 

Key FOR IDENTIFICATION OF CHINESE SPECIES 

I. A single unpaired postmental; a strongly keeled scale immediately behind 

either extremity of vent; postnasals absent......................... elegans 

II. Normally two unpaired postmentals; no strongly keeled scale immediately 
behind either extremity of vent 

A. Postnasal present 

1. A patch of enlarged scales on lower posterior aspect of thigh; 
pattern of back (when evident) includes three light stripes, 
one of which is middorsal 

a. Prefrontals in contact; one pair of enlarged postparietals tunganus 

b. Prefrontals not in contact; two pairs of enlarged post- 

PATIetalls Gi sletcbesresehy cat stepNe tee cavewe lcs siealsiete w'aeviold ales «ais xantht 

2. No patch of enlarged scales on lower posterior aspect of thigh; 

pattern of back (when evident) includes two light stripes, 

neither of which is middorsal; scale rows 20 or 22.......... quadrilineatus 

B. Postnasals normally absent; no patch of enlarged scales on lower 

posterior aspect of thigh; scale rows usually 24, occasionally 26... chinensis 

61. Eumeces chinensis chinensis (Gray) 

Tiliqua chinensis Gray, 1838, Ann. Nat. Hist., II, p. 289. 

_Eumeces sinensis Bocourt, 1879, Miss. Sci. Mex., Rept., p. 423, Pl. xx E. 

Eumeces chinensis Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 503 (Futsing [Hsien] and 
Yenping, Fukien; Yenchingkou, Szechwan); Pope, 1929, LVIII, p. 384, fig. 2a (Futsing 
Hsien, Yenping and Chungan Hsien, Fukien; Hokow, Kiangsi). 

Type locality: —China. 

Distribution:—China: Yenchingkou in Szechwan; Huping College near Yochow in 
Hunan; Nanning and Yaoshan in Kwangsi; Kwangtung including northern Hainan; 

Hokow in Kiangsi; Fukien; southern Chekiang. Apparently central Chekiang is 
the region of intergradation between typical chinensis and chinensis pulcher. 
E. chinensis chinensis is also known from Hongkong. Vogt’s (1924, p. 338) record 

for the upper Min River valley, Szechwan, requires confirmation. 

Material examined:—Futsing Hsien, 38 specimens; Yenping, large series; Chungan 
Hsien, 6 specimens; Hokow, 13 specimens; Huping College, 1 specimen (American 
Museum). 
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62. 

63. 

64. 

THE REPTILES OF CHINA 

Remarks:—The status of Formosan chinensis is doubtful. Examination of the three 
paratypes of Eumeces chinensis formosensis Van Denburgh leads me to believe that 
it is intermediate between typical chinensis and pulcher and probably does not war- 

rant even subspecific recognition. 

Eumeces chinensis pulcher (Duméril and Bibron) 

Plestiodon pulchrum Duméril and Bibron, 1839, Erp. Gén., V, p. 710. 

Eumeces pulcher Schmidt, 1927, Bull. Amer. Mus, Nat. Hist., LIV, p. 503 (part: Ningkwo, Anhwei). 

Type locality:—China. 

Distribution:—Ningkwo in Anhwei; Kiangsu south of the Yangtze; northern Chekiang. 

Material examined:—Woosung, 1 specimen; Shanghai, 1 specimen; Kunshan, 1 specimen; 
Soochow, 1 specimen; Kanpu, 1 specimen (U. S. National Museum). Ningkwo, 6 

specimens (U. S. National Museum). Shanghai, 1 specimen; Huchow, 1 specimen 
(California Academy of Sciences). 

Remarks:—The present subspecies is beyond doubt a melanistic form of typical chinensis. 
None of the large series of Fukien adults examined exhibits the black dorsal lines of 

pulcher. It will be impossible to ascertain the exact difference between the forms 
concerned until a good ontogenetic series of the melanistic one becomes available. 

Eumeces elegans Boulenger 

Eumeces elegans Boulenger, 1887, Cat. Liz. Brit. Mus., III, p. 371.—Schmidt, 1927, Bull. Amer. 
Mus. Nat. Hist., LIV, p. 505 (Yunnanfu; Wanhsien, Szechwan; Changsha, Hunan; Ningkwo, 
Anhwei; near Yenping, Fukien); Pope, 1929, LVIII, p. 386, fig. 2 (Yenping and Chungan 

Hsien, Fukien). 

Type locality:—Ningpo. 

Distribution:—China: South of the Yangtze River in Kiangsu; Ningkwo in Anhwei; 
Chekiang; Fukien; Tinghushan and northern Kwangtung localities in Kwangtung; 

Lushan in Kiangsi; Ichang in Hupeh; Changsha in Hunan; Wanhsien, Chungking, 
Stichow region and Kiating in Szechwan; Yunnanfu in Yunnan. 
Also known from Formosa and the Riu Kiu Islands. 

Material examined:—Yunnanfu, 1 specimen; Yunnan, 2 specimens; Wanhsien, 1 speci- 

men; Changsha, 1 specimen; Ningkwo, 27 specimens; Yenping region, 32 specimens; 

Chungan Hsien, large series (American Museum). Yenchow, 2 specimens; Tunglu, 

large series; Fenshui, 1 specimen; Ichang, 1 specimen (Museum of Comparative 
Zodlogy). Stichow, 1 specimen; Kiating, 1 specimen (U. S. National Museum). 

Eumeces quadrilineatus (Blyth) 

Plestiodon quadrilineatum Blyth, 1853, Journ. Asiat. Soc. Bengal, XXII, p. 652. 

Eumeces quadrilineatus Bocourt, 1879, Miss. Sci. Mex., Rept., p. 423, Pl. xx11 D.—Schmidt, 1927, 
Bull. Amer. Mus. Nat. Hist., LIV, p. 427, fig. 12 (mountains south of Nodoa, Hainan). 

Type locality:—Here fixed as Hongkong. The type, now missing, was probably secured 

there. 

Distribution:—China: Mountains south of Nodoa (Hainan) and Tinghushan in Kwang- 
tung. 

Also known from Hongkong, Tongking, Annam, Cambodia and Siam. 

Material examined:—Tinghushan, 3 specimens (Berlin Museum). Mountains south of 
Nodoa, 1 specimen (American Museum). Hongkong, type of Eumeces quadrivirgatus 
(U. S. National Museum). Hongkong, 1 specimen; Manson Mts., 1 specimen; 
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Siam, 2 specimens (British Museum). Tongking, 3 specimens; Phuc-Son, 1 specimen 
(Naturhistorisches Museum, Vienna). 

Eumeces tunganus Stejneger 

Eumeces tunganus Stejneger, 1924, Journ. Wash. Acad. Sci., XIV, p. 384. 

Type locality:—Luting, Hsikang. 

Distribution:—Known only from three localities: Luting region, and the valley of the 
Tung River (probably between Luting at 29° 54’ x 102° 28’ and Rumichangku at 
30° 50’ x 102° 5’) in Hsikang, and Lifan (31° 30’ x 103° 20’) in western Szechwan. 

Material examined:—Luting region, 13 specimens, including type and paratype (U. S. 
National Museum). 

Remarks:—E. tunganus apparently inhabits the eastern edge of the high plateau of Tibet 
and western China. 

Eumeces xanthi Guenther 

Eumeces xanihi Guenther, 1889, Ann. Mag. Nat. Hist., (6) IV, p. 220. 
Eumeces pekinensis Stejneger, 1924, Occ. Papers Boston Soc. Nat. Hist., V, p. 120 (type locality, 

Hsinglungshan, Hopei).—Schmidt, 1927, Bull. Amer. Mus. Nat. Hist., LIV, p. 502 (Hsinglung- 

shan and 13 miles north of Hsinglungshan). 

Type locality:—Ichang, Hupeh. 

Distribution:—Known only from the region of Hsinglungshan in Hopei and Ichang in 
Hupeh. 

Material examined:—The 4 cotypes (British Museum). The type of E. pekinensis and 2 
additional specimens collected with the type (U. S. National Museum). Hsing- 

lungshan and 13 miles north of Hsinglungshan, 12 specimens (American Museum). 

Remarks:—Tchang’s (1931, p. 275) record for Peiping requires confirmation. 
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APPENDIX I 

MAP AND LIST OF LOCALITIES 

INTRODUCTION 

THE List of Post Offices (13th Issue, Shanghai, 1932) and Postal Map of 
China 1920 (Shanghai) have been used as standards in the rendition of Chinese 

localities, but a few departures from these standards have been unavoidable. 
Supplementary signs (apostrophes, diereses) designed as aids to pronunciation 
have been dropped from all definitely allocated Chinese localities save Suchow 
and Wustieh. The term ‘‘Hsien’’ when used as a separate, capitalized word 
refers to a district rather than a (district) city or town. Quotation marks 

indicate unusual spelling or some degree of uncertainty. 
The altitudes have been taken from many sources and are often only ap- 

proximately correct. The term ‘‘low”’ in the third column of the list below 
designates river plain and delta or coastal region localities of such slight eleva- 

tion that, for the purpose at hand, they may be considered to be at sea-level. 
Indian localities have been spelled as they are in the Atlas (Vol. XXVI) 

of The Imperial Gazetteer of India (Oxford, 1931). 

MAP 

The number on the left of each place name in the following list is to be 

found on the map at the end of the List of Localities near a dot, circle, or other 

sign corresponding to the place in question. 

Nearly all the Chinese localities mentioned in Part II and a few obscure 

ones of adjacent regions are shown on the map. Those not shown are marked 

with an asterisk in the list. Most of the localities mentioned elsewhere in the 

volume are also to be found on the map. 

Locality Location Altitude Latitude and Longitude East of 

in Feet Greenwich, and Remarks 

1 Alashan Ningsia 11,811 38.40 X 105.40. 
2 Along Bay Tongking 

*3 Amomioshima Riu Kiu Is. maximum altitude 2293. 

* Not shown on map. 
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Locality 

Amoy 

Ani Sakan 

Antung 

Anyang Hsien 

Anyangpa 
Bac-Kan 

“Balihandién”’ 

Bao-Ha 

Batang 

Bhamo 

Botel Tobago 

Cai Kim 

Canton 

Caobang 

Changnao 

Changning 

Changsha 

Chanta 

Chao 

Chao Hu 

Chaoyangchen 
Chapa 

Chayuan 
Chayuanshan 

Chefoo 

Chengtu 

“Chen Lang 
Kuan” 

Chiengmai 

Chienshan 

Chihfeng 

Chihsiashan 

Chingchengshan 

Chingshui River 

Chinhsiu 

THE REPTILES OF CHINA 

Location 

Fukien 

Burma 

Manchuria 

Honan 

Hsikang 

Tongking 
Jehol 

Tongking 

Hsikang 

Burma 

Formosa 

Tongking 
Kwangtung 

Tongking 
Kwangsi 

Kiangsi 
Hunan 

Yunnan 

Yunnan 

Anhwei 

Manchuria 
Tongking 
Chekiang 

Kwangtung 

Shantung 
Szechwan 

? 

Siam 

Jehol 

Kiangsu 

Szechwan 

Anhwei 

Kwangsi 

Altitude 

in Feet 

low 

3000 

low 

12,500 

low 

250 

9400 

350 

low 

low 

2900 

6775 

low 

5300 

low 

1700 

1700 

low 

Latitude and Longitude East of 

Greenwich, and Remarks 

24.28 x 118.6; given as Szeming in 

List of Post Offices. 

near Maymyo. 

40.6 X 124.21. 

36.4% 114.20; also 

Changte. 
between Tatsienlu and Tungngolo. 
22.8 X 105.52. 

not far from Chengteh (Vogt, 1924, 

Pp. 337). 
22.9 X 104.13. 

30.1 X 99.3; given as Paan in List 

of Post Offices. 

24.17 X 07-17. 

22.3X121.30; maximum altitude 
1807; also known as Kotosho. 

known as 

23.12 X 113.16; given as Punyu in 

List of Post Offices. 
22.38 X 106.15. 

24.30 X 107.30. 
24.59 X 115.36. 

28.10 X 113.1. 

24.42 X 97.53; spelled ‘‘Sanda’’ by 
Anderson, 1879. 

near southeastern extremity of Erh 
Hai. 

42.40 X 126.2. 

near Laokay. 
29.31 X 119.0. 

given as ‘‘Teeberg’”’ by Mell, 1922, 

Pp- 3- 
37.32 X 121.25. 

30.38 X 104.2. 

given as “Chen Lang Kuan, Gan 

King” by Boulenger, 1894, p. 45. 

18.44 x 98.58. 

see Yuanshan. 

42.22 X 118.34. 

near Nanking. 

mountains near Kwanhsien. 

flows into the Yangtze at Wuhu. 

in Yaoshan, q. v. 
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Chinkiang 

Chinkouho 

Chintzu 

Chinwangtao 

Chiufeng 

Chiuhuashan 

Chiulung Hsien 

Chonglok 

Choni 

Chouchiakou 

Chowtung 

Chuchow 

Chukiang 
Chungan Hsien 

Chungchow 

Chungchungchow 

Chungking 

Chungmingchieh 

Chungsun 

Chunshan Island 

Chusan Islands 

Edsin gol 

Erh Hai 
Fansipan Moun- 

tains 

Fenshui 

Foochow 

Fort Hertz 

Four Sisters Is- 

lands 

Fuchow 

Fulin 

Location 

Kiangsu 

Szechwan 

Shansi 

Hopei 

Kwangtung 

Anhwei 

Hsikang 

Kwangtung 
Kansu 

Szechwan 

Fukien 

Anhwei 

Kwangtung 

Fukien 

Szechwan 

Szechwan 

Szechwan 

Anhwei 

Kwangtung 

Hunan 

Chekiang 

Ningsia 

Yunnan 

Tongking 

Chekiang 

Fukien 

Burma 

Chekiang 

Shensi 

Szechwan 

Altitude 

in Feet 

low 

1750 

2657 

low 

10,500 

low 

1500 

75° 

low 

low 

6700 

I1,000 

low 

2912 

2150 
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Latitude and Longitude East of 
Greenwich, and Remarks 

32.10 X 119.26. 

just east of Washan. 

a little southwest of Taiyuan. 

39.56 X 119.37. 

north of Lokchong, near the Hunan 

boundary; spelled ‘‘Gau fung”’ 
by Mell, 1922, p. 5. 

southwest of Tsingyang (30.38 x 

117.44); spelled Kiuhwashan in 
List of Post Offices. 

29.5 X 101.40; also known as Dju- 
rong. 

24.2 K 115.40. 

34.39 X 103.18. 

southeast of Siichow. 
PASI >.§ pig ty faite 

32.14 X 118.24; given as Chuhsien 
in List of Post Offices. 

also known as Pearl River. 
27.46 X 118.2. 

30.19 X 108.3; given as Chunghsien 

in List of Post Offices. 

33-20 X 103.50. 

29.290 X 106.35; given as Pahsien 

in List of Post Offices. 

in Tungling Hsien (30.59 x 117.- 
48). 

24.12 X 114.48. 

in Tungting Lake. 

40.30 X 99.50; about 3000 to 4000 

feet altitude. 

25.45 X 100.16. 

near Laokay and the Yunnan 

boundary. 
29.55 X 119.23. 

26.7 X I1g.20. 

27.23 X 97.24; also known as Pu- 

tao and Putau. 

36.6 X 109.17; given as Fuhsien in 

List of Post Offices. 

29.21 X 102.50. 
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*B4 

*86 

Locality 

Fumun 
Futsing Hsien 

Fuyang 

Hangaodsu 

Hangchow 

Hankow 

Hankow 

Harbin 

Hochuan 

Hoihow 

Hokow 

Hokow 

Hongkong 

Hoshui 

Hot Spring 

Hsiaokeng 

Hsiaomienhsi 

Hsiaotsun 

Hsienhsiangchih 
Hsikwangshan 

Hsiling 
Hsinchang 
Hsinglungshan 

Hsinkai 
‘Hsinkaiszu 

Hualienszu 

Huangchiakou 

Huangtsun 

THE REPTILES OF CHINA 

Location 

Kwangtung 
Fukien 
Chekiang 

Kiangsi 

Chekiang 

Hupeh 

? 

Manchuria 

Szechwan 

Hainan 

Kiangsi 
Yunnan 

Kansu 

Szechwan 

Kwangtung 

Szechwan 

Yunnan 

Szechwan 

Hunan 

Hopei 
Szechwan 

Hopei 

Yunnan 

Szechwan 

Szechwan 

Szechwan 

? 

Altitude 

in Feet 

low 

low 

482 

low 

4146 

1969 

4500 
7000 

Latitude and Longitude East of 

Greenwich, and Remarks 

25.44 X 119.24. 

30.3 X IIQ.57. 

mountain between Ningtu and 

Kingan. 

30.14 x 120.8; given as Hanghsien 
in List of Post Offices. 

30.32 X114.20; also known as 

Siakow. 
this locality of Zarevskij, 1915, p. 

57, not located. ; 

45.45 X 126.29; given as Pinkiang 

in List of Post Offices. 

30.0 x 106.16; spelled Hochwan in 

List of Post Offices; given as 

Hochow on Postal Map. 
given as Kiungshan in List of Post 

Offices; also known as Kiung- 

chow. 

28.15 X 117.41. 

at the southeastern boundary of 

Yunnan, near Laokay. 

22.12 X 114.30; maximum altitude 

1825. 

36.4 X 107.58. 

“Hot Spring of Chungking”’ (Chang, 

1932, p. 37). 
northern Kwangtung; given as 

“Siu haang” by Mell, 1922, p. 3. 

at Hochuan (Chang, 1932, p. 54). 

a village S.S.E. of Erh Hai. 

on Mt. Omei. 

near Sinhwa; spelled Sikwangshan 
in List of Post Offices. ; 

39.22 X 115.20. 
in Opien Hsien. 

in mountains near the Jehol bound- 

ary; see last map in Andrews, 

1932. 
24.33 X 102.38; altitude about 6500. 

on Mt. Omei. . 

on Mt. Omei. 

southeast of Stuchow and near 

Chouchiakou. 

Wall, 1903, p. gt. 
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Huchow 

Hululi 

Hungchuangping 

Husa 

Huton 
Hwai Ho 
Hwaiyuan 

Hwangho 

- Hwangpu 

Hwangtsaopa 

Hweihsien 

Ichang 

Imen Hsien 

Insein 

Irdin Manha 

Ishigaki Island 

Kachek 

Kachin Hills 

Kaichanchi 

Kalgan 

Kanchuan 

Kankao 

Kanshirei 

Kaphao 

Kashing 
Katha 
“Kaukong River”’ 
Kelung 

Khasya 

Kholobolchi Nor 

Kiangyin 

Kiating 

Kichowpeh 

Kienning 

“Kien-té” 

Location 

Chekiang 

Shansi 

Szechwan 

Yunnan 

Burma 

? 

Kweichow 

Kansu 

Hupeh 

Yunnan 

Burma 

Chahar 

Riu Kiu Is. 

Hainan 

Burma and 

Yunnan 

Kansu 

Chahar 

Shensi 

Formosa 

Formosa 

Hainan 

Chekiang 
Burma 

Hainan 

Formosa 

Assam 

Mongolia 

Kiangsu 

Szechwan 

Hopei 

Fukien 

Anhwei 

Altitude 
in Feet 

low 

6000 

4500 

4500 
low 

low 

4320 

3028 

300 

5350 
low 

3450 

low 

2808 

3416 

656 

low 

4150 

low 

I1I00 
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Latitude and Longitude East of 

Greenwich, and Remarks 

30.54% 120.4; given as Wuhing in 
List of Post Offices. 

63 miles southwest of Taiyuan. 
on Mt. Omei. 

24.30X 97.54; spelled ““Hotha” by 
Anderson, 1879. 

in the Kachin Hills. 

eastern central China. 

Stanley, 1919, p. xv. 

also known as Yellow River. 
the river on which Shanghai. is 

situated. 

24.57 X 104.36; 
Singyi. 

33.52 K 106.6. 

30.40 X III.21. 
24.39 X 102.11. 

just north of Rangoon. 
43-30 X 112.15. 

maximum altitude 1689. 
19.17 X 110.28. 

also known as 

Yunnan-Burma border region at 
about 24° to 25°; also spelled 
“Kakhyen.” 

36.20 X 105.15. 

40.48 X 114.49; 

Changkiakow. 
36.24 X 109.17. 

also known as 

altitude about’ 2000. 
highest navigable point on Kachek 

River. 
30.43 X 120.40. 

west of Bhamo; altitude about 300. 
not definitely located. 

former name of Khasi Hills region. 
45.20 X 100.46. 

31.52 X 120.19. 

29.36% 103.40; given as Loshan 

in List of Post Offices. 
40.2 X 117.24. 

27.3% 118.20; altitude about 800. 

not identified; see Wall, 1903, p. 98. 



496 

131 

*132 

133 
134 
135 

*136 

137 
138 

*139 
*I40 

I4I 

142 

143 

*144 

145 
146 

147 
148 

149 
150 

I51 

152 

153 

154 

155 

156 

157 
158 

159 

*160 

161 

*162 

163 

*164 

165 

166 

167 

168 

*160 

Locality 

Kienyang 

Kiirun 

Kingchow 

Kingyang 
Kiukiang 
“Ko Kiu Wien” 

Kokonor 

Kolan 

Kontum 

Kosempo 

Koshun 

Kowloon 

Kuatun 

Kuche 

Kuchen 

Kuliang 

Kuling 

Kunshan 

Kushan 

Kutkai 

Kutsing 

Kutung 

Kwanhsien 

Kweichow 

Kweihwa 

Kweiyang 

Lamock Island 

Lanchi 

Lanchow 

Laochaitze 

Laokay 

Laolingkung 

Lashio 

Lengtung 

Lienshan 

Likiang 

Lilong 

Lingshihszu 

Lingyun Hsien 

THE REPTILES OF CHINA 

Location 

Fukien 

Formosa 

Hupeh 
Kansu 

Kiangsi 

Kansu 

Ching Hai 
Shansi 

Annam 

Formosa 

Formosa 

Kwangtung 
Fukien 

Sinkiang 

Kwangsi 

Fukien 

Kiangsi 

Kiangsu 

Fukien 

Burma 

Yunnan 

Yunnan 

Szechwan 

Hupeh 

Suiyuan 

Kweichow 

Kwangtung 

Chekiang 

Kansu 

Szechwan 

Tongking 

Hsikang 

Burma 

Kwangsi 

Kwangtung 

Yunnan 

Kwangtung 

Fukien 

Kwangsi 

Altitude 
in Feet 

4216 

low 

10,662 

low 

low 

5000 

3609 

low 

6450 

5250 

3510 

3527 

5106 

295 
10,300 

8200 

low 

Latitude and Longitude East of 

Greenwich, and Remarks 

27.21 X 118.5. 

30.18 X 112.16. 

36.2 X 107.42. 

29.42 X 116.6. 

vicinity of Lanchow. 

38.51 X III.32. 

altitude about 5000. 

22.0 X 120.44. 

22.20X 114.12. 

in Chungan Hsien; see Pope, 1929, 

p. 410; also known as ‘“‘Kaotén.” 

41.45 x 83.0; also known as Kucha, 

Koutchar, etc. 

in Yaoshan, q. v. 

a few miles northeast of Foochow. 

29.30 X 116.4; in the Lushan. 

31.21 X 120.59. 

very near Kuliang. 

in North Hsenwi. 

25.29 X 103.46. 

25.25 X 99.33. 
30.57 X 103.31. 

30.57 X 110.44; altitude about 4oo. 

40.48 x 111.38; given as Kweisui 

in List of Post Offices. 

26.18 x 106.40. 

23.16 X 117.16. 

29.10 X 119.28. 

36.2 X 103.48; given as Kaolan in 

List of Post Offices. 

at Hochuan (Chang, 1932, p. 37). 

22.26 X 103.50. 

22.52% 97.40. 

in Locheng Hsien (24.48 x 108.34). 

24.49 X III.53. 

26.50 X 100.14. 

22.40 X 114.6. 

in Futsing Hsien; see Pope, 1931, 

Ps fice 

in western Kwangsi. 



170 

171 

172 

173 

174 

175 
176 

177 
178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

IgI 

*I02 

193 

194 
195 
196 

197 
198 

199 
*200 

201 

Locality 

Linping 

Liuchow 

Locheng 
Lofaoshan 

Lo Ho 

Lohsiang 

Lokchong 

Luanshihkou 

Luchuan 

Lukchun 

Luluping 

Lungan 

Lungchih 
Lungchow 

Lungchwan 

Lungling 
Lungtou 

Luningying 

Lushan 

Lushuiho 

Macao 

Maitaichao 

Manson Moun- 

tains 

Maymyo 

Mengtsz 

Mienning 

Min River 

Min River 

Mogok 

Mokanshan 

Monghum 

Mongkong 
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Location 

Kwangtung 

Kwangsi 

Kwangsi 

Kwangtung 

Shensi 
Kwangsi 
Kwangtung 

Szechwan 
Yunnan 

Sinkiang 

Szechwan 

Szechwan 

Szechwan 

Kwangsi 

Yunnan 

Yunnan 

Kwangtung 

Szechwan 

Kiangsi 

Szechwan 

Kwangtung 

Suiyuan 

Tongking 

Burma 

Yunnan 

Szechwan 

Fukien 

Szechwan 

Burma 

Chekiang 

Yunnan 

Kwangsi 

Altitude 

in Feet 

787 

4150 

4250 

3094 

2700 

3100 

5200 

3839 

6700 

4000 

6200? 

low 

4000 

4725 
6200 

5100 

Latitude and Longitude East of 

Greenwich, and Remarks 

24.18 x 114.34; spelled Lienping 

by Mell, 1922, p. 5. 

24.17 X 109.13. 

24.48 X 108.34. 

23.15 X 114.8. 

in Yaoshan, q. v. 
25.12 X 112.57. 
near Wanhsien. 

25.34 X 102.28; altitude about 6000. 

42.38 x 89.44; in Turfan Depres- 

sion, lower than 656. 

29.18 X 103.25. 

32.24 X 104.20; given as Pingwu in 

List of Post Offices. 

29.25 X 103.25. 

22.22 X 106.54. 

24.20X 97.55; also known as Mong- 

wan. 

24.35 X 98.41. 

east of Shiuchow; given as “Dra- 

chenkopf”’ by Mell, 1922, p. 3. 

28.27 X 101.43; given as “Eul-se- 

Yng’’ by Despax, 1913, p. 179. 
mountains just south of Kiukiang. 

26.15 X 102.3. 

22.12 X 113.32. 
about 13 miles east of Saratsi; also 

known as Meteul; about the same 

altitude as Saratsi. 

northern Tongking, near the Kwang- 

si boundary. 
east and a little north of Mandalay. 

23.20 X 103.28. 

28.34 X 102.13. 

Katha District. 

30.26 X I1Q.47. 

24.42 X 98.15; also known as Lo- 

pussuchang. 

name of a river and also of a town 

on the river; the town is at 

23.28 X I10.47. 



498 

202 

*203 
204 

205 

206 

207 

208 

209 

*210 

211 

212 

213 

214 

215 

216 

217 

218 

*219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

*231 

*232 

233 
234 

235 

Locality 

Moukden 

Mount Arizan 

Mount Omei 
Muangla 
Muping 

Myitkyina 

Myothit 

Namfong 

Namkao 

Namkham 
Namkong 

Namting River 

Nanan 

Nanchang 

Nanking 

Nanning 

Nantien 

Ngaulinchiao 

Ngoi-Tio 

Niangtzekwan 

Ningkwo 

Ningpo 

Ningsia 

Ningteh 

Ningtu 

Ningwu 

Ningyuan 

Nodoa 

Norway Islands 

Olga Bay 

Omei Hsien 

Opien Hsien 

Pagoda Anchorage 

Pangsi 

THE REPTILES OF CHINA 

Location 

Manchuria 

Formosa 

Szechwan 

Yunnan 

Szechwan 

Burma 

Burma 

Hainan 

Hainan 

Burma 

Kwangtung 

Yunnan 

Kiangsi 

Kiangsi 

Kiangsu 

Kwangsi 

Yunnan 

Szechwan 

Tongking 

Shansi 

Anhwei 

Chekiang 

Ningsia 

Fukien 

Kiangsi 

Shansi 

Szechwan 

Hainan 

Tongking 

Soviet Union 

Szechwan 

Szechwan 

Fukien 

Yunnan 

Altitude 

in Feet 

low 

II,000 

500 

400 

3 500 

low 

low 

low 

400 

5000 

low 

low 

3773 
low 

5249 

low 

Latitude and Longitude East of 

Greenwich, and Remarks 

41.48 X 123.25; given as Shenyang 
in List of Post Offices. 

29.32 X 103.29. 

in the Chanta valley. 

30.29 X 102.40. 

25.25 X 07.23. 

24.23 X 97.24. 

just south of Nodoa. 

in Wuchih Mts. region; altitude 

between 1476 and 1969. 

23.50X 97.45. 
about 46 miles east of Canton. 

23.40 X 99.10. 

25.39 X II4.10. 

28.30 X II5.50. 

32.5 X 118.49. 

22.43 X 108.3; given as Yungning 

in List of Post Offices. 

24.47 X 98.21. 

east of Sichow; not definitely iden- 

tified. 

just northwest of Laokay. 

at the eastern boundary of Shansi 

on the Taiyuan railroad. 

30.55 X 118.54. 

29.51 X 121.30; given as Ninghsien 

in List of Post Offices. 

38.30 X 106.14. 

26.34 X 119.36. 

26.22 X II5.40. 

80:7 SLr2-15. 

27.55 X 102.18; given as Sichang 

in List of Post Offices. 

19.32 X 109.35. 

20.37 X 107.10. 

eastern Asiatic coast, about 43.50. 

29.35 X 103.32. 

29.5 X 103.20. 

26.0X 119.29; given as Pagoda in 

List of Post Offices. 

24.30X 97.40; the altitude is given 

by Anderson, 1879, p. xiv, as a 

little over 3000. — 



236 

237 
238 

239 
*240 

241 

242 

243 
244 

245 

246 

247 
248 

249 
*250 

251 

252 

253 

254 
*254a 
255 
256 

257 

258 

*259 
260 

261 

262 

263 

264 

*265 

266 

267 

Locality 

Paotowchen 

Patachu 

Peiping 
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Location 

Suiyuan 

Hopei 

Hopei 

Pescadores Islands 

Phuc-Son 

Pingliang 
Pingsiang 
Pratas Island 
Pupiao 

Quelpart Island 

Sachow 

Sairusu 

Sanchiang 

Sanchieh 

Sanfang 

Sanshihlipu 

Santashan 

Saratsi 

Shanghai 
Shanhaikwan 

Shaowu 

Shaweishan 

Shenchow 

Shihchuan 

Shihwantashan 

Shiuchow 

Shiuhing 
Shuiyuanshan 

Sian 

Siangtan 

Sihu 

Sinhwa 

Sining 

Annam 

Kansu 

Kiangsi 

Yunnan 

Kansu 

Mongolia 

Fukien 

Anhwei 

Kwangsi 

Kansu 

Szechwan 

Suiyuan 

Kiangsu 
Hopei 
Fukien 
Kiangsu 

Hunan 

Shensi 
Kwangsi 
Kwangtung 

Kwangtung 
Kwangtung 

Shensi 

Chinghai 

Altitude 

in Feet 

3428 

I12 

low 

low 

4500 

3510 

3500 

3379 

low 

455 

low 

1197 

low 

7630 

Latitude and Longitude East of 

Greenwich, and Remarks 

40.37 X 110.2; given as Paotow in 

List of Post Offices. 

a temple in the Western Hills. 

39.55 X 116.22; formerly known as 

Peking. 

just west of Formosa. 

near Tourane (Turan). 

35.21 X 106.42. 

27.41 X 113.52. 

20.40 X 116.41. 

25.0X 99.1; given as Pupiaokai in 

List of Post Offices. 
off southern extremity of Korea; 

maximum altitude 6396. 

40.10 X 94.10; given as Tunhwang 

in List of Post Offices. 

44.24 X 106.27. 

in Chungan Hsien; see Pope, 1931, 

p- 411. 

32.35) X 118.10. 

in Locheng Hsien (24.48 x 108.34). 

between Kingyang and Fucheng. 
a few miles northeast of Yenyuan. 

40.38 X 111.10; also known as Sa- 

hsien. 

31.14 X 121.29. 

40.0 X 119.44. 

27.16 X 117.29. 

31.25 X 122.13. 
28.26x 110.5; given as Yuanling 

in List of Post Offices. 

33.3 X 108.34. 

in Shangsze Hsien (22.0 x 107.44). 

24.54X 113.4; given as Kukong in 

List of Post Offices. 

23.5 X 112.27. 
east of Shiuchow; given as ‘‘Quell- 

berg’”’ by Mell, 1922, p. 3. 

34.16 x 108.58; given as Changan 

in List of Post Offices. 

27.51 X 112.53. 

near Hangchow; 

West Lake. 

27.32 X 111.4. 

30.45 X 101.38. 

also known as 



500 

*268 

269 

270 

271 

272 

273 

274 

275 
276 

277 
278 

*279 
280 

281 

*282 
283 

284 

285 

286 

287 

288 

289 

290 

*201 

202 

203 

294 

295 

296 

297 

*208 

Locality 

Sinlum Kaba 

Snow Mountain 

Sohuang 

Soochow 

Spider Island 
Stchow 

Suining 

Suliukuan 

Sungpan 

Swatow 

Szewui 

Szuchiping 
Taian 

Taichow 

Taihorin 

Taihu 

Taiku 
Tainan 

Taipai 

Taiyuan 

Takao 

Talanshan 

Tali 

Tam Dao 

Tamsuy 

Tangtu 

Taolin 

Tatsienlu 

Tatung 

Taunggyi 

“Tchi-G6” 

THE REPTILES OF CHINA 

Location 

Burma 

Yunnan 

Shansi 

Kiangsu 

Fukien 

Szechwan 

Szechwan 

Kwangtung 

Szechwan 

Kwangtung 

Kwangtung 

Szechwan 

Shantung 

Chekiang 

Formosa 

Kiangsu 

Shansi 

Formosa 

Kansu 

Shansi 

Formosa 

Chekiang 

Yunnan 

Tongking 

Formosa 

Anhwei 

Hunan 

Hsikang 

Anhwei 

Burma 

Szechwan 

Altitude 

in Feet 

6000 

low 

800 

1640 

9470 
low 

6000 

low 

low 

low 

3528 

2600 

low 

2000 

6700 

low 

low 

328 

8400 5 

low 

Latitude and Longitude East of 
Greenwich, and Remarks 

in the Kachin Hills at about 25x 

97. 
north of Likiang. 

near Pingting (37.54 x 113.36). 

31.19 X 120.43; given as Wuhsien 
in List of Post Offices. 

near coast of northern Fukien. 

28.43 X 104.32; given as Ipin in 

List of Post Offices; also known 

as Suifu. 

30.29 X 105.33. 
a monastery on Lofaoshan. 
32.41 X 103.21. 
23.21 X 116.40. 

23-20'X 112.31. 

on Mt. Omei. 
2Ou05 xeu0 7c 

28.50 X 121.10; given as Linhai in 
List of Post Offices. 

BL.5im 120-20; 

Ceci ules ee 

22.59 X 120.13. 

east of Kingyang and near the 
Shensi boundary. 

37.53 X 112.29; given as Yangku 

in List of Post Offices. 
22.39 X 120.17. 
about 40 miles west and a little 

south of Ningpo; sometimes 

spelled ‘‘Da-laen-saen.” 

25.40 X 100.9. 
northeast of Hanoi; altitude 2900- 

3900. 

25.10 X 121.26. 

just north of Taiping. 

about 6 miles southwest of Chang- 

sha. 

30.3 X 102.13; given as Kangting 

in List of Post Offices; sometimes 

spelled Tachienlu. 

30.48 X 117.44. 

Yawng-hwe State. 

in Yalung valley (Despax, 1913, p. 

181); not identified. 



299 

*300 

301 

302 

*303 
304 
305 

306 

*307 

308 

*309 
310 

311 

312 

313 
314 

315 
316 

317 
318 

319 
320 

321 
*302 

323 
*324 

*325 
*326 

327 
328 

329 

Locality 

Tengyueh 

Thai-Nien 

Thandaung 

Tientsin 
Tiger River 
Tingan 

Tinghushan 

Tsagan Nor 

“Tsai-Chih”’ 

Tsangchow 

Tsangshan 

Tseku 

Tsetsenwang 

Tsinan 

Tsinglo 
Tsingtao 

Tsingyun 

Tsinling Moun- 

tains 
Tsungfa 

Tukhum 

Tungchwan 

Tung Kiang 

Tungkiayingtze 
Tungkweihsu 

Tunglan 

Tungling 

Tungling 

Tungliu 

Tunglu 

Tungngolo 

Tungting Lake 

Location 

Yunnan 

Tongking 
Burma 

Hopei 
Kwangtung 

Hainan 

Kwangtung 

Mongolia 

Hupeh 

Hopei 

Yunnan 

Yunnan 

Mongolia 

Shantung 

Shansi 
Shantung 
Kwangtung 

Shensi 

Kwangtung 

Suiyuan 

Yunnan 

Kwangtung 

Jehol 

Kwangsi 

Kwangsi 

Jehol 

Manchuria 

Anhwei 

Chekiang 

Hsikang 

Hunan 

Altitude 
in Feet 

5365 

300 

low 

low 

2625 

3850 

low 

14,000 

low 

low 

low 

12,000 

low 

3314 

7250 

low 

12,050 

low 
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Latitude and Longitude East of 

Greenwich, and Remarks 

25.0X 98.30; given as Tengchung 

in List of Post Offices; also 

known as Momien. 

Toungoo District. 
30.7 X 117.7. 

Macao Island. 

19.40 X 110.21. 
about so miles west of Canton; 

given as “‘Ding‘wu shan” by Mell, 
1922, p. 2. 

45.10 X 101.26. 

given as near Hankow; not identi- 

fied. 

38.21 X 116.50; given as Tsang- 

hsien in List of Post Offices. 

mountains just west of Erh Hai. 

28.0 X 98.52. 

46.30 X 104.30. 

36.40 116.56; given as Licheng 

in List of Post Offices. 

38.32 KX III.57. 

36.3 X 120.18. 

23.40 X 112.53. 

23.32 X 113.33. 
42.40 X 110.57. 

26.23 X 103.14. 

also known as East River. 

42.36 X 117.38. 

in Lungchow region (Fang, 1930, p. 

121). 

24.30 X 106.46. 

also known as Eastern Tombs; situ- 

ated in the former Imperial Hunt- 

ing Grounds of extreme southern 

Jehol. 
imperial tombs near Moukden. 

spelled ‘‘Tong-lieou”” by Heude, 

1880, p. 35; not certainly iden- 

tified. 

29.47 X 119.37. 

30.4 X 101.39. 

29.10 X 112.50. 



502 

330 
*331 

332 

333 

334 

335 
336 

337 
338 

339 
340 

341 
342 
343 

344 

345 
346 
347 
348 
349 
350 

351 

352 

353 

354 

355 
356 
357 

*358 

*359 

Locality 

Tungyung Island 

Two Brothers Is- 

lands 

Wangwanshan 

Wanhsien 

Wanszushan 

Washan 

Wei Ho 

Weihsien 

Wenchow 

Wenchwan 

Western Hills 

Wuan 

Wuchang 

Wuchih Moun- 

tains 

Wuchow 

Wuhu 

Wukang 

Wusih 

Wusiieh 

Wutaishan 

Wutingchow 

Wuyuan 

Wuyung 

Xieng Khouang 
Yachow 

Yalu River 

Yalung River 

Yamala 

Yamangao 

Yaochi 

THE REPTILES OF CHINA 

Location 

Fukien 

Chekiang 
Anhwei 

Szechwan 

Kwangtung 

Szechwan 

Shensi and 

Kansu 

Shantung 
Chekiang 

Szechwan 

Hopei 

Honan 

Hupeh 

Hainan 

Kwangsi 

Anhwei 

Hunan 

Kiangsu 

Hupeh 
Shansi 

Yunnan 

Anhwei 

Kwangtung 
Laos 

Szechwan 

Szechwan, etc. 

Hsikang 

Hunan 

Szechwan 

Altitude 

in Feet 

2500 

600 

3806 

10,550 

low 

low 

low 

6300 

low 

I181 

low 

low 

6000 

low 

2500 

12,800 

197 

Latitude and Longitude East of 

Greenwich, and Remarks 

26.21 X 120.9. 

about 12 miles west of Mokanshan. 

30.50 x 108.26. 

near the Hunan boundary north of 

Shiuchow; spelled ‘‘Mahn tsi 

shan’”’ by Mell, 1922, map (also 

see p. 4). 
29.20 X 103.5. 

36.45 X 119.9. 

28.0X 120.37; given as Yungkia in 
List of Post Offices. 

31.21 X 103.24. 

west of Peiping; peaks to about 
5000. 

36.44 X 114.14. 

30.39 X 114.23. 

also known as Five-finger Moun- 
tains. 

23.32 X 111.26; given as Tsangwu 

in List of Post Offices. 

31.20 X 118.23. 

26.45 X 110.16. 

31.34 X 120.26. 

29.50 XI15.41. 

39.0 X 113.40. 
25.30 X 102.26; given as Wuting in 

List of Post Offices. 

29.II X 117.47. 

about 45 miles east of Canton. 

19.20 X 103.22. 

29.59 X 103.10; given as Yaan in 

List of Post Offices. 

between Korea and Manchuria. 

29.52 X 99.54; variously given as 

Ramala, Ranong, ete. Lamaya 

in List of Post Offices. 

a village near Siangsiang (27.45 x 

112.28). 

near Muping. 
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377 

378 
379 
380 

381 

382 

383 

Locality 

Yaoshan 

Yaoshan 

Yenan 

Yenchinghsi 

Yenchingkou 

Yenping 

Yenting 

Yenyuan 

Yeungkong 
Yinkuanchai 

Yochow> 

- 

Yohlushan 

Yuankiang 

Yuanshan 

Yulin 

Yulunghsi 
Yulungkung 

Yungchang 

Yungchun 

Yungning 

Yungpeh 

Yungping 
Yunnanfu 

Yunshan 
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Location 

Kwangsi 

Yunnan 

Shensi 

Szechwan 

Szechwan 

Fukien 

Chekiang 

Szechwan 
Kwangtung 

Hsikang 

Hunan 

Hunan 

Yunnan 

Kiangsi 

Shensi 

Hsikang 
Hsikang 

Yunnan 

Fukien 

Yunnan 

Yunnan 

Yunnan 

Yunnan 

Hunan 

Altitude 

tn Feet 

2769 

600 

low 

8612 

low 

11,483 

low 

984 
1500 

3169 

9842 

5500 

5184 
7546 

6400 

4659 

Latitude and Longitude East of 

Greenwich, and Remarks 

a mountainous region of eastern 

Kwangsi with peaks to gooo feet 

(Fan, 1931, pp. 2-3 and 13). 

26.59 X 100.8. 

36.44 X 109.25; given as Fushih in 

List of Post Offices. 

in Opien Hsien. 

near Wanhsien. 

26.52 x 118.7; given as Nanping in 

List of Post Offices. 

on the southeastern coast of Che- 
kiang. 

27.29 X 101.36. 

PB inlay og Tiathttelisn 

about 30 miles west of Tatsienlu. 

29.20X 113.6; given as Yoyang in 

List of Post Offices; also known 

as Chenglingfow. 

pYeh ats 5:4 sera 

23.38 X 102.0. 

28.8 x 117.42; also known as Chien- 

shan. 

38.18 X 109.20. 

southwest of Tatsienlu. 

about 7 miles south and a little west 
of Tatsienlu. 

25.6X 99.10; given as Paoshan in 
List of Post Offices. 

25.19 X 118.14. 

27-45 X 100.41. 
26.39 X 100.44. 

25.29 X 99.32; altitude about 5300. 

25.2X 102.41; given as Kunming 

in List of Post Offices. 

about 6 miles south of Wukang. 
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PLATE I 

Caretta caretta olivacea. Cotype. x4. (From Eschscholtz.) 



PLATE II 

Geoemyda spengleri spengleri. A. Dorsal view. B. Ventral view, incomplete. (From de Rooij.) 

Cyclemys yunnanensis. Cotype. C. Lateral view of head. (From Smith.) 

Skull of Amyda sinensis. Natural size. D. Dorsal view. Specimen from Amur River. (From Strauch.) 
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PLATE III 

Clemmys bealei, Cotype. x38. A. Lateral view. B. Dorsal view. C. Ventral view. (From Gray.) 

547 



PLATE IV 

Amyda steindachneri, A. Entire specimen, x 34. B. Group of tubercles on neck, x 1. Specimen from 

Kwangtung or Kwangsi. (From Siebenrock.) 

Amyda steindachneri. Type, x 2. C. Lateral view of head. D. Dorsal view of head. (From Siebenrock. ) 

548 



PLATE V 

Python molurus bivittatus. A. Dorsal view of head. B. Lateral view of head. C. Ventral view of head. 
D. Anterior view of snout. (From Schlegel.) 

Eryx miliaris roborowskii. Cotypefrom Lukchun, Sinkiang. E. Dorsal view of entirespecimen. F. Lat- 
eral view of head. G. Ventral view of tail. (From Bedriaga.) 

Xenopeltis unicolor. WH. Dorsal viewofhead. I. Lateral viewofhead. J. Ventral viewofhead. (From 
Schlegel.) 
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Natrix chrysarga. A. Dorsal view of head. B. Lateral view of head. (From Schlegel.) 

Natrix craspedogaster. Cotype. Natural size. C. Dorsal view of head and forebody. D. Ventral view 

of head and forebody. E. Lateral view of head and neck. (From Boulenger.) 

Natrix percarinata. Type. Natural size. F. Dorsal view of head and forebody. G. Lateral view of 

head and forebody. (From Boulenger.) 
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PLATE VII 

Macropisthodon rudis. x. A. Juvenile, entire specimen. B. Adult, entire specimen. C. Lateral 

view of head of adult. D. Ventral view of head of adult. Specimen from Formosa. (From Steindachner.) 

Opisthotropis balteata, EE. Entire specimen. F. Dorsal view of head and neck. G. Lateral view of head 

and neck. H. Ventral view of head and neck. Specimen from French Indo-China. (From Steindachner.) 



PLATE VIII 
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Lycodon fasciatus. Type. Natural size. 

Opisthotropis latouchii. Type. 

head and forebody, natural size. 

A. Entire specimen. (From Anderson.) 

B. Dorsal view of head and forebody, natural size. 

D. Dorsal view of head, enlarged. 

F. Ventral view of head, enlarged. (From Boulenger.) 

C. Lateral view of 

E. Lateral view of head, enlarged. 

Trirhinopholis styani. Cotype. Natural size. G. Dorsal view of head and forebody. H. Lateral view 
of head. I. Chin. (From Boulenger.) 
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PLATE X 

Elaphe mandarinus. Type. A. Ventral view of head. B. Lateral view of head. C. Dorsal view of 

head. (From Guenther.) 

Elaphe moellendorffi. Cotype. D. Lateral view of head. E. Dorsal view of head. F. Ventral view of 

head. G. Pattern of body, dorsal view. H. Pattern of body, lateral view. (From Boettger.) 

Elaphe rufodorsata. 1. Entirespecimen. J. Dorsal view of head. K. Lateral view of head. L. Ventral 

view of head. M. Scales at midbody. Specimen from China. (From Jan and Sordelli.) 
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PLATE XI 

Eurypholis doriae. Cotype. x 34. A. Head and forebody. B. Dorsal view of head. C. Ventral view of 

head. (From Boulenger.) 

Holarchus formosanus. Type. Natural size. D. Dorsal view of head and forebody. E. Lateral view 

of head and forebody. (From Boulenger.) 

Holarchus chinensis. Type. F. Lateral view of head and neck, natural size. G. Dorsal view of head 

and forebody, natural size. H. Dorsal view of head, enlarged. I. Lateral view of head, enlarged. (From 

Boulenger. ) 
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Enhydris bennettii. A. Entire specimen. B. Dorsal view of head. C and D. Lateral views of head. 

E. Ventral view of head. F. Ventral view of head and neck, showing pattern. G. Scalesat midbody. Speci- 

men from China. (From Jan and Sordelli.) 

Calamaria pavimentata pavimentata. x2. H. Dorsal view of head. I. Lateral view of head. J. Ventral 

view of head. Specimen from Lungan, Szechwan. (From Guenther.) 

Calamaria septentrionalis, Cotype. K. Lateral view of head andneck. L. Dorsal view of head. M. 

Ventral view of head and forebody. N. Dorsal view of head and forebody. O. Ventral view of tail and pos- 

terior body. P. Lateral view of tail and posterior body. (L enlarged, others natural size.) (From Boulenger.) 
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PLATE XIII 
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Enhydris chinensis. Type. A. Dorsal view of head and forebody, natural size. B. Ventral view of head 

and forebody, natural size. C. Lateral view of head, x 114. (From Boulenger.) 

Enhydris enhydris. D. Entire specimen. E. Dorsal view of head. F. Lateral view of head. G. Ven- 

tral view of head. H. Scales at midbody. JI. Dorsal view of tail, showing pattern. Specimen from Java. 

(From Jan and Sordelli.) 

Ahetulla prasina. J. Entire specimen. K. Dorsal view of head. L and M. Lateral views of head. 

N. Ventral view of head and neck, showing pattern. O. Scalesat midbody. (From Jan and Sordelli.) 
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PLATE XIV 

C. Ventral view of B. Head and forebody. A. Entire specimen. “ 
x 34. Taphrometopon lineolatum. 

head. (From Strauch.) 
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PLATE XV 

E 
Psammodynastes pulverulentus. A. Entire specimen, approximately x 7. B. Dorsal view of head and 

neck, natural size. C. Ventral view of head and neck, showing pattern, natural size. Specimen from 

Philippine Islands. (From Mocquard.) 

Boiga multomaculata. DD. Entirespecimen. E. Dorsal viewofhead. F. Lateral] view of head. G. Ven- 

tral view of head. H. Ventral view of head and neck, showing pattern. I. Scales at midbody. Specimen 

from Hongkong. (From Jan and Sordelli.) 

x %. L. Ventral view of head, natural size. Specimen from India. (From Wall.) 
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Bungarus fasciatus. J. Dorsal view of head and forebody, x %. K. Lateral view of head and forebody, 



PLATE XVI 

Naja hannah. Cotype. A. Ventral view of head and neck with hood fully expanded, B. Dorsal view 

with hood partly expanded. (From Cantor.) 

Naja naja atra. C, Dand E. Specimen from Nodoa, Hainan, 

Calliophis macclellandi, F. Dorsal view of head and neck. G. Ventral view of section of body. Speci- 

men from China. (From Guenther.) 
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PLATE XVII 

Thalassophina viperina, Type. x48. (From Schmidt.) 
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PLATE XVIII 
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Hydrophis cerulescens. A. Entire specimen, 
E. Ventral view of head. F, Sc 

D 

B. Dorsal view of head. 
ales at midbody. 

maxillary bone. 

Cand D. Lateral views of head. 
G. Ventral view of cloacal region. (From Jan and Sordelli,) H. Lateral view of 



PLATE XIX 

Hydrophis melanocephalus. Type. Natural size. A. Lateral view of head and forebody. B. Dorsal 

view of head and forebody. C. Ventral view of headandforebody. D. Lateral view at midbody. E. Lateral 

view of tail. (From Boulenger.) 



PLATE XX 
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Lapemis hardwickii. B. Dorsal view of head. 
E. Ventral view of head. F. Ventral view of cloacal region. 

skull. I. Ventral view of skull. J. Lateral view of skull. 

and Sordelli.) 

A. Entire specimen. C and D. Lateral views of head. 

G. Scales at midbody. H. Dorsal view of 

K. Lateral view of maxillary bone. (From Jan 
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PLATE XXI 
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Microcephalophis gracilis gracilis. A. Entire specimen. B. Dorsal view of head, C, Lateral view of 

head. D. Ventral view of head. E. Ventral view of cloacal region. F. Scales at midbody. Specimen from 

Malabar Coast. (From Jan and Sordelli.) 
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Amblycephalus chinensis. Type. A. Lateral view of head. (From Barbour.) 

Amblycephalus moellendorffi. B. Dorsal view of head and forebody. C. Ventral view of head and fore- 

body. D. Dorsal view of head. E. Ventral view of head. F. Lateral view of head. G. Pattern of body, 

lateral view. (From Boettger.) 

Vipera russelit siamensis. Type. H. Lateral view of head and forebody. (From Smith.) 
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PLATE XXIII 
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Azemiops feae. Type. A. Entire specimen, x 34. B. Dorsal view of head. C. Ventral view of head. 

(From Boulenger.) 

Agkistrodon acutus. Cotype. D. Dorsal view of head. E. Lateral view of head (rostral appendage is 

distinctly upturned in life). F. Lateral view of section of body. G. Lateral view of end of tail. (From 

Guenther.) 
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PLATE XXIV 

Agkistrodon halys. A. Lateral view of head. Specimen from Hupeh. (From Barbour.) 

Agkistrodon strauchi. B. Dorsal view of head. C. Lateral view of head. M.C.Z. No. 7327 from Yamala 

Pass, Hsikang. (From Barbour.) 

Trimeresurus monticola, Cotype. D. Dorsal view of head. E. Lateral view ofhead. (From Guenther.) 

568 



PLATE XXV 

569 

(From Guenther.) 

B. Dorsal view of head. 

Entire specimen. 

in. 

Cotype. 

Trimeresurus jerdonii. 



PLATE XXVI 

579 

(From Swinhoe.) 

Specimen from Formosa. 

Trimeresurus m ucrosquamatus. 



PLATE XXVII 

A. Trimeresurus monticola and eggs as found in a pile of bamboo waste at Kuatun, Pukien. Photographed 

August 16, 1926. 

B. Eggs of Elaphe carinata as found in a pile of bamboo waste, Kuatun, Fukien, July 29, 1926. 
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INDEX 

Bold face figures indicate major treatment of the form or group. 

Aagaard, C. J., bibliography, 504 

Ablabes, 281, 287 

bicolor, 176 

chinensis, 82 

collaris, 83, 86 

dorie, 281 
hamptoni, 281 

hermina, 281 

humberti, 83 

maior, 283 

major, 283 

multicinctus, 285 
multicinctus bicolor, 287 

olivaceus, 176 

porphyraceus, 254 

retrofasciatus, 285 

rufodorsatus, 263 

sex-lineatus, 263 

vitlatus, 208 

Acalyptophis peronii, 356 

Acanthosaura brauert, 466 

brevipes, 468 

dymondi, 466 
fruhstorfert, 468 

hainanensts, 466 
kakhienensis, 469 

lamnidentata, 466 

quinquicarinata, 468 

varcoe. 466 

Achalinopsis sauteri, 180 
Achalinus, 79, 180, 181 

braconnieri, 183 

formosanus, 180 

loochooensis, 180 

meridianus, 181 

niger, 180, 185 

rufescens, 181, 183, 429, 438, 443 

spinalis, 180, 183, 429, 433, 438, 443; also Table 

facing p. 434 
spinalis weigoldi, 183 

Acrochordide, 181 
Acrochordus javanicus, 69 

acutus, Agkistrodon, 237, 386, 387, 431, 434, 439; also 

Table facing p. 434 and Pl. XXIII 

Ancistrodon, 387 

Halys, 387 

aequifasciata, Natrix, 89, 91, 93, 98, 99, 116, 118, 428, 

432, 438, 441 
affinis, Phrynocephalus, 470 

Agama tigrina, 465 
versicolor, 469 

Agamidz, 457, 464 
Agamids as food of snakes, 222, 326 

Agkistrodon, 205, 385, 386, 431 

acutus, 237, 387, 431, 434, 439; also Table facing p. 

434 and Pl. XXIII 

annamensis, 386 

blomhoffii brevicaudus, 390 

halys, 390, 417, 431, 434, 439; also Table facing p. 

434 and Pl. XXIV 
mokasen, 412 

monticola, 4, 398, 413, 431; also Table facing p. 

434 
strauchi, 398, 400, 431, 439; also Table facing p. 

434 and Pl. XXIV 

strauchi popet, 398, 400 

libetanus, 400, 403 

Ahetulla, 279, 318, 322 

boiga, 279 

myclerizans, 130, 322 

prasina, 322, 430, 433, 439; also Table facing p. 

434 and Pl. XIII : 

Ahl, Ernst, acknowledgment to, vi 

Ah-Sen, interpreter, 9 
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